-139- 



Mutation 


ConsetiagOltgos 1 


140: 




GCA 1 AAGGCA 1 AGAACA IGiCCIAI 1 IGAAt 1 1 1 CCGAC 1 1 AG 
TGAAATTGTAAGTGTTTGAATGTGTATGGGCAGCAGAGCTTCT 
TCTAAGTGCATTTCTCTCATCTGTCACACAATGTA 


1578 


TACACATTCAAACACTT 


1579 


AAGTGTTTGAATGTGTA 


1580 


Adenomatous polyposis 
coli 

Tyr935Term 
TAC-TAG 


GACAGATGAGAGAAATGCACTTAGAAGAAGCTCTGCTGCCCA 
TACACATTCAAACACTTACAATTTCACTAAGTCGGAAAATTCAA 
ATAGGACATGTTCTATGCCTTATGCCAAATTAGAA 


1581 




1 ICIAAI 1 1 GGCA 1 AAGGCA 1 AGAACA 1 G 1 CC 1 A 1 1 IGAAI 1 1 1 

CCGACTTAGTGAAATTGTAAGTGTTTGAATGTGTATGGGCAGC 

AGAGCTTCTTCTAAGTGCATTTCTCTCATCTGTC 


1582 


AACACTTACAATTTCAC 


1583 


GTGAAATTGTAAGTGTT 


1584 


Adenomatous polyposis 
coli 

Tyr935Term 
TAC-TAA 


GACAGATGAGAGAAATGCACTTAGAAGAAGCTCTGCTGCCCA 
TACACATTCAAACACTTACAATTTCACTAAGTCGGAAAATTCAA 
ATAGGACATGTTCTATGCCTTATGCCAAATTAGAA 


1585 


1 ICIAAI 1 1 GGCA 1 AAGGCA 1 AGAACA 1 G 1 CC 1 A 1 1 IGAAI 1 1 1 

CCGACTTAGTGAAATTGTAAGTGTTTGAATGTGTATGGGCAGC 

AGAGCTTCTTCTAAGTGCATTTCTCTCATCTGTC 


1586 


AACACTTACAATTTCAC 


1587 


GTGAAATTGTAAGTGTT 


1588 


Adenomatous polyposis 
coli 

TyrlOOOTerm 
TAC-TAA 


ACCCTCGATTGAATCCTATTCTGAAGATGATGAAAGTAAGTTTT 
GCAGTTATGGTCAATACCCAGCCGACCTAGCCCATAAAATACA 
TAGTGCAAATCATATGGATGATAATGATGGAGAA 


1589 


1 ICICCAICAI IAICAICCAIAIGAI 1 IGCACIAIGIAI 1 1 IAI 

GGGCTAGGTCGGCTGGGTATTGACCATAACTGCAAAACTTAC 

TTTCATCATCTTCAGAATAGGATTCAATCGAGGGT 


1590 


GGTCAATACCCAGCCGA 


1591 


TCGGCTGGGTATTGACC 


1592 


Adenomatous polyposis 

nnli 

Glu1020Term 
GAA-TAA 


TACCCAGCCGACCTAGCCCATAAAATACATAGTGCAAATCATA 

TGGATGATAATGATGGAGAACTAGATACACCAATAAATTATAG 

TCTTAAATATTCAGATGAGCAGTTGAACTCTGGAA 


1593 


TTCCAGAGTTCAACTGCTCATCTGAATATTTAAGACTATAATTT 
ATTGGTGTATnTAGTTCTHPATrATTATrATrrATATGATTTGC 

ACTATGTAI 1 1 1 ATGGGCTAGGTCGGCTGGGTA 


1594 


ATGATGGAGAACTAGAT 


1595 


ATPTAf^TTPTPPATPAT 


loyo 


Adenomatous polyposis 
coli 

Ser1032Term 
TCA-TAA 


ATGAAACCCTCGATTGAATCCTATTCTGAAGATGATGAAAGTA 
AGI 1 1 IGCAGTTATGGTCAATACCCAGCCGACCTAGCCCATAA 
AATACATAGTGCAAATCATATGGATGATAATGATG 


1597 


CAICAHAICAICCAIAIGAI 1 IGCACIAIGIAI 1 1 IAIGGGCI 

AGGTCGGCTGGGTATTGACCATAACTGCAAAACTTACTTTCAT 

CATCTTCAGAATAGGATTCAATCGAGGGTTTCAT 


1598 
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VHJ » vat iicii w ij p« « 

Mutation 


Correcting Oligos J 


SEQID 
KCfe 




GTTATGGTCAATACCCA 


1599 




TPPPTATTPAPPATAAP 
I bob I A 1 1 \J AbbA l AAL* 


1600 


Adenomatous polyposis 
coli 

Gin 1041 Term 


TGAAGATGATGAAAGTAAGTTTTGCAGTTATGGTCAATACCCA 
GCCGACCTAGCCCATAAAATACATAGTGCAAATCATATGGATG 

. — - » -r- /-> » /-\ a a /-\-p A ATA/^AOP^A ATA A A 1 I AT" 

ATAATGATGGAGAACTAGATACACCAATAAA MAI 


1601 


CAA-TAA 


ATAATTTATTGGTGTATCTAGTTCTCCATCATTATCATCCATAT 

GATTTGCACTATGTATTTTATGGGCTAGGTCGGCTGGGTATTG 

ACCATAACTGCAAAACTTACTTTCATCATCTTCA 


1602 




GCCCATAAAATACATAG 


1603 




CTATGTATTTTATGGGC 


1604 


Adenomatous polyposis 
coli 

Gln1045Term 


aiaaai lATArrrri 1 AAA 1 A 1 1 ( ' A( -i ATfi ARC AC5 1 IGAAGTCTGG 

A I AAA I l A 1 Mo loll nnn 1 nl 1 onun I v/^vj ■ 1 vnnv/ 1 w ' 

AAGGCAAAGTCCTTCACAGAATGAAAGATGGGCAAGACCCAA 
ACACATAATAGAAGATGAAATAAAACAAAGTGAGC 


1605 


CAG-TAG 


GCTCACTTTGTTTTATTTCATCTTCTATTATGTGTTTGGGTCTT 
rrrr atptttp att^TRTRA AnfiArTTTGCCTTCCAGAGTTCA 
ACTGCTCATCTGAATATTTAAGACTATAATTTAT 


1606 




GTCCTTCACAGAATGAA 


1607 




TTp a TTPTPTP A A CK^ A P 
1 1 UA 1 1 0 1 o 1 bAAbbAO 


1608 


Adenomatous polyposis 
coli 

Gln1067Term 
CAA-TAA 


m n a a ap atpppp a Arf^Arrr a a APAnATAATAGAAGATGAAATAA 
AACAAAGTGAGCAAAGACAATCAAGGAATCAAAGTACAACTTA 
TCCTGTTTATACTGAGAGCACTGATGATAAACACC 


1609 


GGTGTTTATCATCAGTGCTCTCAGTATAAACAGGATAAGTTGT 
ACTTTGATTCCTTGATTGTCTTTGCTCACTTTG 1 1 1 1 ATTTCATC 
TTCTATTATGTGTTTGGGTCTTGCCCATCTTTC 


1610 




AGCAAAGACAATCAAGG 


1611 




CCTTGATTGTCTTTGCT 


1612 


Adenomatous polyposis 
coli 

Tyr1075Term 
TAT-TAG 


AATAGAAGATGAAATAAAACAAAGTGAGCAAAGACAATCAAC3C3 
AATCAAAGTACAACTTATCCTGTTTATACTGAGAGCACTGATG 
ATAAACACCTCAAGTTCCAACCACA 1 1 1 IGGACAG 


1613 


CTGTCCAAAATGTGGTTGGAACTTGAGGTG 1 1 1 AlCATCAGTG 
CTCTCAGTATAAACAGGATMGTTGTACTTTGATTCCTTGATTG 
TCTTTGCTCACTTTGI 1 1 rATTTCATCTTCTATT 


1614 




ACAACTTATCCTGTTTA 


1615 




T A A APA r^f^ AT A A PTTPT 

TAAACAbbA 1 AAb 1 Ibl 


1616 


Adenomatous polyposis 

LrUI! 

Tyr1102Term 
TAC-TAG 


""tPATPATAAAPAppTPAAnTTrPAArrAPAl I 1 1 GGAHACiCAG 
1 bA 1 bA 1 AAAUAUO 1 UnnU 1 1 LfOrvAOOMWM MM 

GAATGTGTTTCTCCATACAGGTCACGGGGAGCCAATGGTTCA 
GAAACAAATCGAGTGGGTTCTAATCATGGAATTAAT 


1617 


ATTAATTCCATGATTAGAACCCACTCGATTTGTT 1 C 1 UAACCAT 
TGGCTCCCCGTGACCTGTATGGAGAAACACATTCCTGCTGTC 
CAAAATGTGGTTGGAACTTGAGGTGTTTATCATCA 


1618 




TCTCCATACAGGTCACG 


1619 




CnTfiACnTGTATfiRAGA 


1620 
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TCA-TGA 


CACAAAGACTGGCTTACAl 1 1 IGATIAAI lUOAlbAl lAbAAOO 
CACTCGATTTGTTTCTGAACCATTGGCTCCCCGTGACCTGTAT 
GGAGAAACACATTCCTGCTGTCCAAAATGTGGTT 






CAATGGTTCAGAAACAA 


1623 




TTGTTTCTGAACCATTG 


1624 


Adenomatous polyposis 
coli 

Arg1114Term 
CGA-TGA 


GGACAGCAGGAATGTGTTTCTCCATACAGGTCACGGGGAGCC 
AATGGTTCAGAAACAAATCGAGTGGGTTCTAATCATGGAATTA 

ATCAAAATGTAAGCCAGTCT 1 1 b 1 b 1 OAAbAAbA I b 


1625 


C ATCTTCTTGAGALrAAAbAU 1 bbU 1 1 AUA MM bM I 1 ma i I oum 
TGATTAGAACCCACTCGATTTGTTTCTGAACCATTGGCTCCCC 
GTGACCTGTATGGAGAAACACATTCCTGCTGTCC 




AAACAAATCGAGTGGGT 


1627 


ACCCACTCGATTTGTTT 


1628 


Adenomatous polyposis 
coli 

Tyr1135Term 
TAT-TAG 


GGGTTCTAATCATGGAATTAATCAAAATGTAAGCCAGTC 1 1 iG 
TGTCAAGAAGATGACTATGAAGATGATAAGCCTACCAATTATA 

/s<r/\ a a i i a riTPTP A AO A APA APAPP ATP A APAA 

GTGAACGTTACTCTGAAGAAbAAUAbUA 1 bAAbAA 


1629 


i .-r-z-v^-r/^'l TP" I TOT IP A P A PT A A PPTTPAPTATAA 1 1 f'it'i 

TTCTTCATGCTGTTCTTCTTCAbAGIAAUbl luAUlAlAAi loo 
TAGGCTTATCATCTTCATAGTCATCTTCTTGACACAAAGACTG 
GCTTACATT1 1 GATTAATTCCATGATTAGAACCC 


1 DOU 


GATGACTATGAAGATGA 


1631 


TCATCTTCATAGTCATC 


1632 


Adenomatous polyposis 
coli 

Gln1152Term 
CAG-TAG 


GAAGATGACTATGAAGATGATAAGCCTACCAATTATAGTGAAC 
GTTACTCTGAAGAAGAACAGCATGAAGAAGAAGAGAGACCAA 

j*n aaa -i— i- a T" A \ ATA A A ATATA A TO A APAPAAA PPTP 

CAAATTATAGCATAAAATATAATGAAbAbAAALb 1 0 


1633 


a ArNTTTAT^i'T/^ ATTATATTTTATPPTATA ATTTPTT^^TrTPT 

GACGTTTCTCTTCATTATAi 1 1 lAlbOIAIAAl 1 Ibi ibbiL/iui 
rTTrTTrTTrATGCTGTTCTTCTTCAGAGTAACGTTCACTATAA 
TTGGTAGGCTTATCATCTTCATAGTCATCTTC 


loot 


AAGAAGAACAGCATGAA 


1635 


TTCATGCTGTTCTTCTT 


1636 


Adenomatous polyposis 
coli 

Gln1175Term 
CAG-TAG 


GAAGAAGAGAGACCAACAAATTATAGCATAAAATATAATGAAG 

AGAAACGTCATGTGGATCAGCCTATTGATTATAGTTTAAAATAT 

GCCACAGATATTCCTTCATCACAGAAACAGTCAT 


1637 


ATGACTGTTTCTGTGATGAAGGAATATCTGTGGUAIAI 1 1 1 AAA 
CTATAATCAATAGGCTGATCCACATGACGTTTCTCTTCATTATA 
TTTTATGCTATAATTTGTTGGTCTCTCTTCTTC 


1638 


ATGTGGATCAGCCTATT 


1639 


AATAGGCTGATHHACAT 


1fi40 
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ttutaftm 


Correcting Offgos 


SEQID 
NO: 


Adenomatous polyposis 
coli 

Pro1176Leu 
CCT-CTT 


AAGAGAGACCAACAAATTATAGCATAAAATATAATGAAGAGAA 
ACGTCATGTGGATCAGCCTATTGATTATAGTTTAAAATATGCCA 
CAGATATTCCTTCATCACAGAAACAGTCA 1 1 1 IC 


1641 


GAAAATGACTGTTTCTGTGATGAAGGAATATCTGTGGCATATT 
TTAAACTATAATCAATAGGCTGATCCACATGACGTTTCTCTTCA 
TTATAI 1 1 1 ATGCTATAATTTGTTGGTCTCTCTT 


1642 


GGATCAGCCTATTGATT 


1643 


AATCAATAGGCTGATCC 


1644 


Adenomatous polyposis 
coli 

Ala1184Pro 

/Vic* i i w™r i \j 

GCC-CCC 


ATAAAATATAATGAAGAGAAACGTCATGTGGATCAGCCTATTG 
ATTATAGTTTAAAATATGCCACAGATATTCCTTCATCACAGAAA 
CAGTCAM 1 ICATTCTCAAAGAGTTCATCTGGAC 


1645 




GTCCAGATGMCTCTTTGAGAATGAAAATGACTGTTTCTGTGA 

T^AA^^AATATrTfiTrir^rATATTTTAAArTATAATrAATAf^nrT 
1 OMMOOrvA Inlulul OOwn f r\ 1 I 1 1 MrvAO 1 r\ 1 rv\ f Unn 1 nuUu 1 

GATCCACATGACGTTTCTCTTCATTATA 1 1 1 IAT 


1646 


TAAAATATGCCACAGAT 


1647 


A TPTPTY-^f* AT ATTTT A 
A 1 O 1 1 vjoUA 1 A 1 1 1 1 A 




Adenomatous polyposis 
coli 

Ser1194Term 
TCA-TGA 


ATCAGCCTATTGATTATAGTTTAAAATATGCCACAGATATTCCT 

TCATCACAGAAACAGTCATTTTCATTCTCAAAGAGTTCATCTG 

GACAAAGCAGTAAAACCGAACATATGTCTTCAAG 


1649 


CI IGAAGACAIAIGI ICGGI 1 1 IACIGCI 1 IGICCAGAIGAAC 
TCTTTGAGAATGAAAATGACTGTTTCTGTGATGAAGGAATATCT 
GTGGCATAI 1 1 1 AAACTATAATCAATAGGCTGAT 


1650 


GAAACAGICAIIIICAI 


1651 


ATGAAAATGACTGTTTC 


1652 


Adenomatous polyposis 
coli 

Ser1198Term 
TCA-TGA 


ATTATAGTTTAAAATATGCCACAGATATTCCTTCATCACAGAAA 
CAGTCAI 1 1 ICATTCTCAAAGAGTTCATCTGGACAAAGCAGTA 
AAACCGAACATATGTCTTCAAGCAGTGAGAATAC 


1653. 


GIAI ICICACIGCI IGAAGACAIAIGI ICGGI 1 1 IACIGCI 1 IG 
TCCAGATGAACTCTTTGAGAATGAAAATGACTGTTTCTGTGAT 
GAAGGAATATCTGTGGCATAI 1 1 IAAACTATAAT 


1654 


TTCATTCTCAAAGAGTT 


1655 


AACTCTTTGAGAATGAA 


1656 


Adenomatous polyposis 

Gln1228Term 
CAG-TAG 


ACCGAACATATGTCTTCAAGCAGTGAGAATACGTCCACACCTT 

PATPTAAT^PrAArtA(^PAf5AATrAf5PTrPATrrAf5T7T v T7V N 

ACAGAGTAGAAGTGGTCAGCCTCAAAGGCTGCCACT 


1657 


AGTGGCAGCCTTTGAGGCTGACCACTTCTACTCTGTGCAGAA 
CTGGATGGAGCTGATTCTGCCTCTTGGCATTAGATGAAGGTG 
TGGACGTATTCTCACTGCTTGAAGACATATGTTCGGT 


1658 


CCAAGAGGCAGAATCAG 


1659 


CTGATTCTGCCTCTTGG 


1660 
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Miitftftnn 


Correcting Oiigos 


SEQID 


Adenomatous polyposis 
coli 

Gln1230Term 


rATATrtiri 1 r AAf5rAf5TfiAf5AATACGTCCACA(!iU I IUATCTA 
ATGCCAAGAGGCAGAATCAGCTCCATCCAGTTCTGCACAGAG 
TAGAAGTGGTCAGCCTCAAAGGCTGCCACTTGCAAG 


1661 


CAG-TAG 


CTTGCAAGTGGCAGCCTTTGAGGCTGACCACTTCTACTCTGT 
nrAfiA&rTnGATGGAGCTGATTCTGCCTCTTGGCATTAGATG 
AAGGTGTGGACGTATTCTCACTGCTTGAAGACATATG 


1662 




GGCAGAATCAGCTCCAT 


1663 




ATr^r 1 a ATTPTf^PP 


1664 


A Hp nnmato us nolvoosis 
coli 

Cys1249Term 
TGC-TGA 


TCAGCTCCATCCAAGTTCTGCACAGAGTAGAAGTGGTCAGUU 
TCAAAAGGCTGCCACTTGCAAAGTTTCTTCTATTAACCAAGAA 
ACAATACAGACTTATTGTGTAGAAGATACTCCAATA 


1665 


TATTGGAGTATCTTCTACACAATAAGTCTGTATTG 1 1 lulTGGT 
TMTAGAAGAAACTTTGCAAGTGGCAGCC 1 1 1 1 GAGGCTGACC 
ACTTCTACTCTGTGCAGAACTTGGATGGAGCTGA 


1666 


GCCACTTGCAAAGTTTC 


1667 




P A A A PTTT^ P A A CTCZfZC 
oAAAO I 1 1 bUAAo 1 uOU 


1668 


Adenomatous polyposis 
coli 

Cys1270Term 
TGT-TGA 


AGTTTCI 1 C 1 ATTAACCAAGAAACMTACAGACTTATTGTGT AG 
AAGATACTCCAATATGT 1 1 1 1 CAAGATGTAGTTCATTATCATCT 
TTGTCATCAGCTGAAGATGAAATAGGATGTAAT 


1669 


ATTACATCCTATTTCATCTTCAGCTGATGACAAAGATGATAATG 
AACTACATCTTGAAAAACATATTGGAGTATCTTCTACACAATAA 
GTCTGTATTGTTTCTTGGTTAATAGAAGAAACT 


1670 


CCAAIAIGH 1 1 ICAAG 


1671 


nTTr* A A A A A P ATATTf^f^ 
U 1 1 oAAAAAUA I A 1 1 ob 


1672 


Adenomatous polyposis 
coli 

Ser1276Term 
TCA-TGA 


AAGAAACAATACAGACTTATTGTGTAGAAGATACTCCAAl A 1 G 1 
TTTTCAAGATGTAGTTCATTATCATCTTTGTCATCAGCTGAAGA 
TGAAATAGGATGTAATCAGACGACACAGGAAGC 


1673 


GCTTCCTGTGTCGTCTGATTACATCCTATTTCATCTTCAGCTG 

ATGACAAAGATGATAATGAACTACATCTTGAAAAACATATTGGA 

GTATCTTCTACACAATAAGTCTGTATTGTTTCTT 


1674 


ATGTAGTTCATTATCAT 


1675 


ATPATA ATfl A APTAPAT 

A 1 b A 1 AA i u AAo 1 AU A 1 


1676 


Adenomatous polyposis 
coli 

Glu1286Term 
GAA-TAA 


nATAPTPPA ATATfTrnTTPAAftATfTrAfTTTnA 1 IAICATCI t 1 

GTCATCAGCTGAAGATGAAATAGGATGTAATCAGACGACACA 
GGAAGCAGATTCTGCTAATACCCTGCAAATAGCAG 


1677 


CTGCTATTTGCAGGGTATTAGCAGAATCTGCTTCCTGTGTCGT 
CTGATTACATCCTATTTCATCTTCAGCTGATGACAAAGATGATA 
ATGAACTACATCTTGAAAAACATATTGGAGTATC 


1678 


CTGAAGATGAAATAGGA 


1679 


TCCTATTTCATCTTCAG 


1680 
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|C8nieal Fhendype & 
Mutation 


Correcting Oligos 


SEQID 
NO: 


Adenomatous polyposis 
Gln1294Term 


TGTAfcJ I 1 CA 1 1 A 1 UA 1 U 1 1 1 <d 1 LiA 1 UA*jO 1 (jmw i Of\m i nova 
ATGTAATCAGACGACACAGGAAGCAGATTCTGCTAATACCCTG 
CAAATAGCAGAAATAAAAGAAAAGATTGGAACTA 


1fi81 


CAG-TAG 


TAGTTCCMTCTTTTCTTTTATTTCTGCTATTTGCAGGGTATTA 
GCAGAATCTGCTTCCTGTGTCGTCTGATTACATCCTATTTCAT 
CTTCAGCTGATGACAAAGATGATAATGAACTACA 


1682 


AGACGACACAGGAAGCA 


1683 


TGCTTCCTGTGTCGTCT 


1684 


Predisposition to, 
association with, 
colorectal cancer 
He1307Lys 
ATA-AAA 


TAftRATGTAATCAGACGACACAGGAAGCAGATTCTGCTAATAC 
CCTGCAAATAGCAGAAATAAAAGAAAAGATTGGAACTAGGTCA 
GCTGAAGATCCTGTGAGCGAAGTTCCAGCAGTGTC 


1685 


GACACTGCTGGAACTTCGCTCACAGGATCTTCAGCTGACCTA 
GTTCCMTCTTTTCTTTTATTTCTGCTATTTGCAGGGTATTAGC 
AGAATCTGCTTCCTGTGTCGTCTGATTACATCCTA 


1686 


AGCAGAAATAAAAGAAA 


1687 


1 1 ICI 1 1 IAI TTCTGCT 


1688 


Adenomatous polyposis 
coli 

Glu1309Term 
GAA-TAA 


>^/^ a" a o a aa^A ATAOAPAf^TTATTPTrTA/^A Af^ATAPTPPAATA 

CCAAGAAACAATAbAbAL 1 IAI 1 b I b 1 AbAAbA 1 AO 1 OUAA 1 M 

tottttt/^ A A P ATPT A PTTr ATT ATP ATPTTTPTP ATP Af^PTf^ A 

TG Mil! CAAbA 1 b 1 Ab 1 1 bA MAI UA 1 u 1 t I o i I uaoo i on 
AGATGAAATAGGATGTAATCAGACGACACAGGAA 


1fi8Q 


TTCCTGTGTCGTCTGATTACATCCTATTTCATCTTCAGCTGATG 

a p a a a p a TP A T A ATP A A PT A P ATPTTf^ A A A A AP AT ATTfnfn ART A 
ALAAAbA 1 bA 1 AA I bAAu 1 AOA lull unMMMAurt ini i oonvj i rv 

TCTTCTACACAATAAGTCTGTATTGTTTCTTGG 


1690 


AGATGTAGTTCATTATC 


1691 


GATAATGAACTACATCT 


1 Ui7/1 


Predisposition to 
Colorectal Cancer 
Glu1317Gln 
GAA-CAA 


>-% a TTr>Tr>AT a ATA^r^TOPA A ATA/^PAPA A ATAAAAPAAAAPA 
GATTCTGCTAATAbbb I bbAAA 1 AbbAbAAA 1 AAAAoAAMAoM 

TTr^nAAPTAnnTPARPTfiAARATPPTRTGAGCGAAGTTCCAG 
CAGTGTCACAGCACCCTAGAACCAAATCCAGCAGAC 


l Ut/O 


GTCTGCTGGATTTGGTTCTAGGGTGCTGTGACACTGCTGGAA 

PTTPPPTP AP APP ATPTTPA^PTPAPPTAPTTPPAATP 1 II IP 
L 1 1 bbb 1 UAbAbbA 1 O II 1 ortuu i mo i i ourvn iui i i 10 

TTTTATTTCTGCTATTTGCAGGGTATTAGCAGAATC 


1694 


GGTCAGCTGAAGATCCT 


1695 


AGGATCTTCAGCTGACC 


I OjO 


Adenomatous polyposis 
coli 

Gln1328Term 
CAG-TAG 


TaaaPaaa a^attooa APT APPTP APPTP A AP ATPPTPTP Af^P 

AAAbAAAAbA 1 1 bbAAb 1 Abb 1 bAbb 1 L?AAUA 1 1 0 1 OMOO 
nAAriTTPPAGPAGTGTCACAGCACCCTAGAACCAAATCCAGC 
AGACTGCAGGGTTCTAGTTTATCTTCAGAATCAGCCA 


lUiJf 


TGGCTGATTCTGAAGATAAACTAGAACCCTGCAGTCTGCTGG 
ATTTGGTTCTAGGGTGCTGTGACACTGCTGGAACTTCGCTCA 
CAGGATCTTCAGCTGACCTAGTTCCMTCTTTTCTTT 


1698 


CAGTGTCACAGCACCCT 


1699 


AGGGTGCTGTGACACTG 


1700 
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;ClnicalPhe80type& 

BlilutPyir \_ 


Correcting OJigos 


SEOtD 

mi 


Adenomatous polyposis 

COll 

Gln1338Term 


r> *T^r>TrTr a ppp A a fSTTPP AfiP A (TTfiTP AP AfiP. APPCTAGA 
APPAAATCCAGCAGACTGCAGGGTTCTAGTTTATCTTCAGAAT 
CAGCCAGGCACAAAGCTGTTGAAI 1 1 ICTTCAGGAG 


1701 


CAG-TAG 


CTCCTGAAGAAAATTCAACAGCTTTGTGCCTGGCTGATTCTGA 

AoA 1 AAAU 1 AoAAOL»L» 1 bUno I w 1 t uom i ! i oo i iui rujv^ 

GTGCTGTGACACTGCTGGAACTTCGCTCACAGGATC 


1702 




GCAGACTGCAGGGTTCT 


1703 




AGAACCLTGOAo 1 U 1 oO 


1704 


Adenomatous polyposis 
coli 

Leu1342Term 
TTA-TAA 


MGTTCCAGCAGTGTCACAGCACCCTAGMCCAAATCCAUUA 
GACTGCAGGGTTCTAGTTTATCTTCAGAATCAGCCAGGCACAA 
AGCTGTTGAAI 1 1 1 CTTCAGGAGCGAAATCTCCCTC 


1705 


GAGGGAGATTTCGCTCCTGAAGAAAATTCAACAGC 1 1 ibTGC 
CTGGCTGATTCTGAAGATAAACTAGAACCCTGCAGTCTGCTG 
GATTTGGTTCTAGGGTGCTGTGACACTGCTGGAACTT 


1706 


TTCTAGTTTATCTTCAG 


1707 


CTGAAGATAAACTAGAA 


1708 


Adenomatous polyposis 
coli 

Arg1348Trp 
AGG-TGG 


aaA^A^^TA^A Ar'PA A A.TTT'APPAPAPTfiPAf.if-If-; 1 1 ( * 1 A(-i 1 

CAGCACCCTAoAAOOAAA 1 uLrAouAoAO 1 oOttuOU i i u i mo i 
TTATCTTCAGAATCAGCCAuoLALAAAoO lull oaa i i i i u i i 
CAGGAGCGAAATCTCCCTCCCGAAAGTGGTGCTCAG 


1709 




CTGAGCACCACTTTCGGGAGGGAGATTTCGCTCCTGAAGAAA 
ATTCAACAGCTTTGTGCCTGGCTGATTCTGAAGATAAACTAGA 
ACCCTGCAGTCTGCTGGATTTGGTTCTAGGGTGCTG 


1710 


AATCAGCCAGGCACAAA 


1711 


TTTGTGCCTGGCTGATT 


1712 


Adenomatous polyposis 
coli 

Gly1357Term 
GGA-TGA 


r^T^AP/VM irTAPTTTATPI W k Af^A ATP Af^PP Af^PAPAAACn 

CTGC Abbo 1 1 U 1 Ao 1 1 1 A 1 0 1 1 OAoAA 1 UAul/UMooUAirmno 
rTnTTGAATTTTCTTCAGGAGCGAAATCTCCCTCCCGAAAGTG 
GTGCTCAGACACCCCAAAGTCCACCTGAACACTAT 


1713 


ATAGTGTTCAGGTGGACTTTGGGGTGTCTGAGCACCACTTTC 

^oPAPPPAPATTTPPiPTPrT^AAnAAAATTPAAnAGCTTTGT 

GCCTGGCTGATTCTGAAGATAAACTAGAACCCTGCAG 


1714 


TTTCTTCAGGAGCGAAA 


1715 


1 1 1 CGCTLC7 0AA0AAA 


1716 


Adenomatous polyposis 

r*nli 

LrUH 

Gln1367Term 
CAG-TAG 


1 o/-> a oor> a r> a a *An /'» i ipaai i i i / m is 'Af-K-iAfiPfSAAATPTPP 
CCAGGCAOAAAoO loll oAA 1 1 1 1 o 1 1 L>AooAoOO/w\ i o i *->u 

CTCCCGAAAGTGGTGCTCAGACACCCCAAAGTCCACCTGAAC 
ACTATGTTCAGGAGACCCCACTCATGTTTAGCAGAT 


1717 


ATCTGCTAAACATGAGTGGGGTCTCCTGAACATAGTGTTCAG 

GTGGACTTTGGGGTGTCT6AGCACCACTTTCGGGAGGGAGAT 

TTCGCTCCTGAAGAAAATTCAACAGCTTTGTGCCTGG 


1718 


GTGGTGCTCAGACACCC 


1719 


rtGGTGTPTGAttPAPPAP 


1720 
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;CBaicalPheao^pe& 


1 SEQID 

Correcting Oltgos | N0; 


Adenomatous polyposis 
coli 

Lys1370Term 


AAAGCTGTTGAA 1 1 1 1 C 1 1 CAGGAGCGAAATC 1 CCCTCUAAAA 
GTGGTGCTCAGACACCCAAAAGTCCACCTGAACACTATGTTC 
AGGAGACCCCACTCATGTTTAGCAGATGTACTTCTG 


1721 


AAA-TAA 


CAGAAGTACATCTGCTAAACATGAGTGGGGTCTCCTGAACATA 
GTGTTCAGGTGGACTTTTGGGTGTCTGAGCACCACI 1 1 IGGA 
GGGAGATTTCGCTCCTGAAGAAAATTCAACAGCTTT 


1722 




AGACACCCAAAAGTCCA 


1723 




TGGACTTTTGGGTGTCT 


1724 


Adenomatous polyposis 
coli 

Ser1392Term 
TCA-TAA 


CACCTGAACACTATGTTCAGGAGACCCCAC 1 CA 1 (i 1 1 lAliUA 
GATGTACTTCTGTCAGTTCACTTGATAG 1 1 1 IGAGAGTCGTTC 
GATTGCCAGCTCCGTTCAGAGTGAACCATGCAGTGG 


1725 


CCACTGCATGGTTCACTCTGAACGGAGCTGGCAATCGAACGA 
CTCTCAAAACTATCAAGTGAACTGACAGAAGTACATCTGCTAA 
ACATGAGTGGGGTCTCCTGAACATAGTGTTCAGGTG 


1726 


TGTCAGTTCACTTGATA 


1727 


TATCAAGTGAACTGACA 


1728 


Adenomatous polyposis 
coli 

Ser1392Term 
TCA-TGA 


CACCTGAACACTATGTTCAGGAGACCCCACTUAIUI 1 IAUUA 
GATGTACTTCTGTCAGTTCACTTGATAG 1 1 1 1 GAGAGTCGTTC 
GATTGCCAGCTCCGTTCAGAGTGAACCATGCAGTGG 


1729 


CCACTGCATGGTTCACTCTGMCGGAGCTGGCAATCGAACGA 
CTCTCAAAACTATCAAGTGAACTGACAGAAGTACATCTGCTAA 
ACATGAGTGGGGTCTCCTGAACATAGTGTTCAGGTG 


1730 


TGTCAGTTCACTTGATA 


1731 


TATCAAGTGAACTGACA 


1732 


Adenomatous polyposis 
coli 

Glu1397Term 
GAG-TAG 


GTTCAGGAGACCCCACTCA 1 G 1 1 1 AGCAGATGTACTTCTG 1 UA 
GTTCACTTGATAGTTTTGAGAGTCGTTCGATTGCCAGCTCCGT 
TCAGAGTGAACCATGCAGTGGAATGGTAGGTGGCA 


1733 


TGCCACCTACCATTCCACTGCATGGTTCACTCTGAACGGAGC 

TGGCAATCGMCGACTCTCAAAACTATCAAGTGAACTGACAGA 

AGTACATCTGCTAAACATGAGTGGGGTCTCCTGAAC 


1734 


ATAGTTTTGAGAGTCGT 


1735 


ACGACTCTCAAAACTAT 


17oo 


Adenomatous polyposis 
coli 

Lys1449Term 
AAG-TAG 


CAAACCATGCCACCAAGCAGAAGTAAAACACCTCCACCACCI 

CCTCAAACAGCTCAAACCAAGCGAGAAGTACCTAAAAATAAAG 

CACCTACTGCTGAAAAGAGAGAGAGTGGACCTAAGC 


1737 


GCTTAGGTCCACTCTCTCTCTTTTCAGCAGTAGGTGCl I lATT 

TTTAGGTACTTCTCGCTTGGTTTGAGCTGTTTGAGGAGGTGGT 

GGAGGTGTTTTACTTCTGCTTGGTGGCATGGTTTG 


1738 


CTCAAACCAAGCGAGAA 


1739 


TTCTCGCTTGGTTTGAG 


1740 


Adenomatous polyposis 
coli 

ArnUSnTftrm 


ACCATGCCACCAAGCAGAAGTAAAACACCTCCACCACCTCCT 

CAAACAGCTCAAACCAAGCGAGAAGTACCTAAAAATAAAGCAC 

CTACTGCTGAAAAGAGAGAGAGTGGACCTAAGCAAG 


1741 



CGA-TGA 
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CHnicat Phenotvoe & 
Mutation 




SEQ ED 

NO; 




CI IGCI IAGGICCACICICICICI 1 1 I CAGCAG I AGG I GC I 1 1 
Al 1 1 i 1 AGGTACTTCTCGCTTGG 1 1 IGAGCTGl TTGAGGAGGI 
GGTGGAGGTGI 1 1 1 ACTTCTGCTTGGTGGCATGGT 


1742 


AAACCAAGCGAGAAGTA 


1743 


TACTTCTCGCTTGGTTT 


41 A A 

1744 


Adenomatous polyposis 
coli 

Ser1503Term 
TCA-TAA 


CAGATGCTGATAC ! i lATTACAi 1 1 1 GCCACGGAAAGTACTCC 

A fl bTCiri ATTTTPTTfTTTP ATPP Af^PPTH A (TTf^PTPTfl AHPPTP 
MvDtt 1 OOn 1 1 1 Iv/I lUl 1 LrM 1 ^UnOOO 1 Otto 1 VJU 1 O 1 OttOULr 1 U 

GATGAGCCATTTATACAGAAAGATGTGGAATTAAG 


1745 


CTTAATTCCACATCTTTCTGTATAAATGGCTCATCGAGGCTCA 
GAGCACTCAGGCTGGATGAACAAGAAAATCCATCTGGAGTAC 
TTTCCGTGGCAAAATGTAATAAAGTATCAGCATCTG 


1746 


TTCTTGTTCATCCAGCC 


1747 


GGCTGGATGAACAAGAA 


1748 


Adenomatous polyposis 
coli 

Gln1529Term 
CAG-TAG 


CTGAGCCTCGATGAGCCATTTATACAGAAAGATGTGGAATTAA 
GAATAATGCCTCCAGTTCAGGAAAATGACAATGGGAATGAAAC 
AGAATCAGAGCAGCCTAAAGAATCAAATGAAAACC 


1749 


GGI 1 1 ICAI 1 IGAI ICI 1 IAGGCIGCICTGAI ICIGI 1 ICAI IC 
CCATTGTCATTTTCCTGAACTGGAGGCATTATTCTTAATTCCAC 
ATCTTTCTGTATAAATGGCTCATCGAGGCTCAG 


1750 


CTCCAGTTCAGGAAAAT 


1751 


AIIIICCIGAACIGGAG 


1752 


Adenomatous polyposis 
coli 

oer i ooy i cint 
TCA-TAA 


ATGTGGAATTAAGAATAATGCCTCCAGTTCAGGAAAATGACAA 
TGGGAATGAAACAGAATCAGAGCAGCCTAAAGAATCAAATGAA 

AAPPAAfiAftAAAftAfiftrAfiAAAAAArTATTftATTr 


1753 




GAAICAAIAGI 1 1 1 1 ICIGCCICI 1 ICICI IGGI 1 1 ICAI 1 IGA 
1 iCTlTAGGCTbClCTGAI lOIGl ITCAl ICCCAI IblUAl 1 1 1 
CCTGAACTGGAGGCATTATTCTTAATTCCACAT 


1754 


AACAGAATCAGAGCAGC 


1755 


GCTGCTCTGATTCTGTT 


175b 


Adenomatous polyposis 

con 

Ser1567Term 
TCA-TGA 


AAAACCAAGAGAAAGAGGCAGAAAAAACTATTGATTCTGAAAA 

r^r^ A PPT ATT A AT^ ATTP A CX ATf^ ATf^ ATH A T ATTH A A AT A PTA 

OW\OLr 1 tt 1 1 MOtt 1 W\ 1 1 OttVjtt 1 Ott 1 Ott 1 V3tt 1 tt 1 1 Otttttt I r\\j 1 tt 

GAAGAATGTATTATTTCTGCCATGCCAACAAAGTC 


1757 


GACTTTGTTGGCATGGCAGAAATAATACATTCTTCTAGTATTTC 

a ATAT/" 1 AT/"* ATP AT/^Tf"* A A TO ATPTfl ATAff TPf T 1 1 rpflPA AT 

AAIAILAIUAlUAIL.loAAIL.AIUI AAIAbblL.L.1 1 1 IL-AbAAl 

CAATAGI 1 1 1 1 ICIGCCICI 1 ICICI IGGI 1 1 1 


1758 


AGATGATTCAGATGATG 


1759 


CATCATCTGAATCATCT 


1760 


Adenomatous polyposis 
coli 

Asn1R22Val 


AGAGAGI 1 1 1 CTCAGACAACAAAGATTCAAAGAAACAGAAI 1 1 
GAAAAATAATTCCAAGGACTTCAATGATAAGCTCCCAAATAAT 
GAAGATAGAGTCAGAGGAAG 1 1 1 IGCI 1 1 IGATTC 


1761 



GAC-GTC 
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:CHnicatPhenotype& 1 Correcting Oiigos 1 
Mutation I 1 


SEQID 
NO: 




GAATCAAAAGCAAAACTTCCTCTGACTCTATCTTCAI IAI I iGG 
GAGCTTATCATTGAAGICCTTGGAATTAI 1 1 1 1 CAAATTCTGTT 
TCTTTGAATCTTTGTTGTCTGAGAAAACTCTCT 


1762 


TTCCAAGGACTTCAATG 


1763 


CATTGAAGTCCTTGGAA 




Adenomatous polyposis 
coli 

Leu2839Phe 
CTT-TTT 


AAAACTGACAGCACAGAATCCAGTGGAACCCAAAGTCCTAAG 

CGCCATTCTGGGTCTTACCTTGTGACATCTGTTTAAAAGAGAG 

GAAGAATGAAACTAAGAAAATTCTATGTTAATTACA 




TGTMTTMCATAGMTTTTCTTAGTTTCATTU 1 1 CC 1 U 1 U 1 1 1 1 
AAACAGATGTCACAAGGTAAGACCCAGAATGGCGCTTAGGAC 
TTTGGGTTCCACTGGATTCTGTGCTGTCAGI 1 1 i 


1766 


GGTCTTACCTTGTGACA 


1767 


TGTCACAAGGTAAGACC 


1768 



EXAMPLE 12 
Parahemophilia - Factor V Deficiency 

Deficiency in clotting Factor V is associated with a lifelong predisposition to thrombosis. 
The disease typically manifests itself with usually mild bleeding, although bleeding times and clotting 
times are consistently prolonged. Individuals that are heterozygous for a mutation in Factor V have 
lowered levels of factor V but probably never have abnormal bleeding. A large number of alleles with a 
range of presenting symptoms have been identified. The attached table discloses the correcting 
oligonucleotide base sequences for the Factor V oligonucleotides of the invention. 



Table 19 

Factor V Mutations and Genome-Correcting Oiigos 



| Clinical Pnenotypefc 
Mutation 


Correcting Oiigos 


SEQID 
KG! 


Factor V deficiency 

Ala221Val 

GCC-GTC 


TTGACTGAATGCTTATTTTGGCCTGTGTCTCTCCCTCl I HJIUA 
GATATAACAGTTTGTGCCCATGACCACATCAGCTGGCATCTGC 
TGGGAATGAGCTCGGGGCCAGAATTATTCTCCAT 


1768 


ATGGAGAATAATTCTGGCCCCGAGCTCATTCCCAGCAGATGC 

CAGCTGATGTGGTCATGGGCACAAACTGTTATATCTGAGAAAG 

AGGGAGAGACACAGGCCAAAATAAGCATTCAGTCAA 


1769 


AGTTTGTGCCCATGACC 


1770 


GGTCATGGGCACAAACT 


1771 


Thrombosis 
Arg306Gly 


TGTCCTAACTCAGCTGGGATGCAGGCTTACATTGACATTAAAA 
ACTGCCCAAAGAAAACCAGGAATCTTAAGAAAATAACTCGTGA 
GCAGAGGCGGCACATGAAGAGGTGGGAATACTTCA 


1772 
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Mutation 


Correcting Oiigos 


WW* 




TGAAGTATTCCCACCTCTTCATGTGCCGCCTCTGCTCACGAGT 
TATTTTCTTMGATTCCTGGTTTTCTTTGGGCAG 1 1 1 1 IAATGT 
CAATGTAAGCCTGCATCCCAGCTGAGTTAGGACA 


1773 




AGAAAACCAGGAATCTT 


1774 




AAGATTCCTGGI 1 1 ICI 


1775 


Thrombosis 

Arg306Thr 

AGG-ACG 


rTrrTAArTrAnsrTRfiRATttrAGGCI IACAI IGAUAI IAAAAA 
CTGCCCAAAGAAAACCAGGAATCTTAAGAAAATAACTCGTGAG 
CAGAGGCGGCACATGAAGAGGTGGGAATACTTCAT 


1776 


ATGAAGTATTCCCACCTCTTCATGTGCCGCCTCTGCTCACGA 
GTTATTTTCTTMGATTCCTGGTTTTCTTT GGGCAG 1 1 1 1 IAAT 
GTCAATGTAAGCCTGCATCCCAGCTGAGTTAGGAC 


1777 




GAAAACCAGGAATCTTA 


1778 




TAAGAT'iCCIGGI 1 1 IC 


1779 


increaseo kisk 

1 1 If Ul 1 lUV/OlO 

Arg485Lys 
AGA-AAA 


rr AP AfiAAAATRATGnnnAG'T GC 1 1 AACAAGACCATACTACAG 
TGACGTGGACATCATGAGAGACATCGCCTCTGGGCTAATAGG 
ACTACTTCTAATCTGTAAGAGCAGATCCCTGGACAG 


1780 


CTGTCCAGGGATCTGCTCTTACAGATTAGAAGTAGTCCTATTA 
r;rrr AGAGGrfiATGTCTCTCATGATGTCCACGTCACTGTAGT 
ATGGTCTTGTTAAGCACTGGGCATCAI i 1 ICTGTGG 


1781 




CATCATGAGAGACATCG 


1782 




P P AT<TTPTPTP ATH ATft 
wVj A Ibl^l vl w A l \Jr\ 1 O 


1783 


Increased Risk 
Thrombosis 
Arg506Gln 
CGA-CAA 


APATPr^PPTPTf^ftPTAATAnGAOTAC 1 1 C 1 AATCTGTAAGAG 
PAftATPPPTfiGACAGGCGAGGAATACAGGTAI I 1 IGTCCTTG 
AAGTAACCTTTCAGAAATTCTGAGAATTTCTTCTGG 


1784 


CCAGAAGAAATTCTCAGAATTTCTGAAAGGTTACTTCAAGGAC 
AAAATArrTRTATTrnTCGCCTGTCCAGGGATCTGCTCTTACA 
GATTAGAAGTAGTCCTATTAGCCCAGAGGCGATGT 


1785 




GGACAGGCGAGGAATAC 


1786 




\D 1 A II ww 1 Uuw I w 1 


1787 


r actor v Deficiency 

Arn^OfiTprm 

CGA-TGA 


PArATr^PPTrTnf^nrTAATARnArTACTTCTAATCTGTAAGA 

OAwA 1 wOw w 1 w 1 Ouuu 1 r\r\ I r\\JVJ/Aw l r\w l i w I rvr\ i viui nnun 

GCAGATCCCTGGACAGGCGAGGAATACAGGTAI 1 1 IGTCCTT 
GAAGTAACCTTTCAGAAATTCTGAGAATTTCTTCTG 


1788 




CAGAAGAAATTCTCAGAATTTCTGAAAGGTTACTTCAAGGACA 
AAATACCTGTATTCCTCGCCTGTCCAGGGATCTGCTCTTACAG 
ATTAGAAGTAGTCCTATTAGCCCAGAGGCGATGTC 


1789 




TGGACAGGCGAGGAATA 


1790 




TATTPPTPCPPT^TPPA 
I A 11 ww 1 wV3 ww I O 1 OwA 


1791 


! ill UiIlUUoio 

Arg712Term 
CGA-TGA 


AGTGATGCTGACTATGATTACCAGAACAGACTGGCTGCAGCA 
TTAGGAATCAGGTCATTCCGAAACTCATCATTGAATCAGGAAG 
AAGAAGAGTTCAATCTTACTGCCCTAGCTCTGGAGA 


1792 




TCTCCAGAGCTAGGGCAGTAAGATTGAACTCTTCTTCTTCCTG 
ATTCAATGATGAGTTTCGGAATGACCTGATTCCTAATGCTGCA 
GCCAGTCTGTTCTGGTAATCATAGTCAGCATCACT 


1793 




GGTCATTCCGAAACTCA 


1794 



149 



03/27/01 08:40 pm 
03132.001 — (NY]727898.1 



-150- 



; : OMmi Pfceaotype & 
Mutation 


Correcting Oligos | 


SEQID 
MO: 




TbAbl I ILbbAAIbAuu 


1795 


Thrombosis 
CAT-CGT 


I CAb I OAbAuAAAuu I I 1 Ol/OunoLiOO I Uuo I \jn\jn i oooorv 

TTTCTCCAGACCTCAGCCATACAACCCTTTCTCTAGACTTCAG 
CCAGACAAACCTCTCTCCAGAACTCAGTCAAACAAA 


1796 


TTTGTTTGACTGAGTTCTGGAGAGAGGTTTGTCTGGCTGAAGT 
CTAGAGAAAGGGTTGTATGGCTGAGGTCTGGAGAAATGGGCA 
TCTGACCGAGGGCTGGGGAAAGGTTTGTCTGACTGA 


1797 




CCTCAGCCATACAACCC 


1798 




GGGTTGTATGGCTGAGG 


1799 



EXAMPLE 13 
Hemophilia - Factor VIII Deficiency 

The attached table discloses the correcting oligonucleotide base sequences for the 
Factor VIII oligonucleotides of the invention. 



Table 20 

Factor VIII Mutations and Genome-Correcting Oligos 



Mutagen 


Correcting Gltgos 


SEQID 
NO: 


Haemophilia A 

Tyr5Cys 

TAC-TGC 


AGCTCTCCACCTGCTTCTTTCTGTGCCTTTTGCGATTCTGCTT 
TAGTGCCACCAGAAGATACTACCTGGGTGCAGTGGAACTGTC 
ATGGGACTATATGCAAAGTGATCTCGGTGAGCTGCC 


1800 


GGCAGCTCACCGAGATCACTTTGCATATAGTCCCATGACAGT 
TCCACTGCACCCAGGTAGTATCTTCTGGTGGCACTAAAGCAG 
AATCGCAAAAGGCACAGAAAGAAGCAGGTGGAGAGCT 


1801 


CAGAAGATACTACCTGG 


1802 


CCAGGTAGTATCTTCTG 


1803 


Haemophilia A 

Leu7Arg 

CTG-CGG 


CCACCTGCHCI I ICIGIGCCI 1 1 1 GCGA7 1 C I GC 1 1 IAGIGC 
CACCAGAAGATACTACCTGGGTGCAGTGGAACTGTCATGGGA 
CTATATGCAAAGTGATCTCGGTGAGCTGCCTGTGGA 


1804 


TCCACAGGCAGCTCACCGAGATCACTTTGCATATAGTCCCAT 
GACAGTTCCACTGCACCCAGGTAGTATCTTCTGGTGGCACTA 
AAGCAGAATCGCAAAAGGCACAGAAAGAAGCAGGTGG 


1805 


ATACTACCIGGGTGCAG 


1806 


CTGCACCCAGGTAGTAT 


1807 


Haemophilia A 

Ser(-1)Arg 

AGTg-AGG 


AGTCATGCAAATAGAGCTCTCCACCTGCTTCTTTCTGTGCCTT 

TTGCGATTCTGCTTTAGTGCCACCAGAAGATACTACCTGGGT 

GCAGTGGAACTGTCATGGGACTATATGCAAAGTGAT 


1808 
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; CHnicatPfeeaofypeA 

BntlXaHOfr 


Correcting OUgos 


SEQID 
HQs 




ATCACTTTGCATATAGTCCCATGACAGTTCCACTGCACCCAG 

GTAGTATCTTCTGGTGGCACTAAAGCAGAATCGCAAAAGGCA 

CAGAAAGAAGCAGGTGGAGAGCTCTATTTGCATGACT 


1809 




TGCTTTAGTGCCACCAG 


1810 




CTGGTGGCACTAAAGCA 


1811 


Haemophilia A 

Arg(-5)Term 

gCGA-TGA 


CATTTGTAGCAATAAGTCATGCAAATAGAGCTCTCCACCTGCT 
TCTTTCTGTGCCTTTTGCGATTCTGCTTTAGTGCCACCAGAAG 
ATACTACCTGGGTGCAGTGGAACTGTCATGGGACT 


1812 


AGTCCCATGACAGTTCCACTGCACCCAGGTAGTATCTTCTGG 
TGGCACTAAAGCAGAATCGCAAAAGGCACAGAAAGAAGCAGG 
TGGAGAGCTCTA 1 1 IbL-AlbAul IAi 1 LiL> l aww\ i u 


1813 




GCCI 1 1 IGCGAITCTGC 


1814 




GCAGAATCGCAAAAGGC 


1815 


Haemophilia A 

Glu11Val 

GAA-GTA 


TTCTGTGCCTTTTGCGATTCTGCTTTAGTGCCACCAGAAGATA 
CTACCTGGGTGCAGTGGAACTGTCATGGGACTATATGCAAAG 
TGATCTCGGTGAGCTGCCTGTGGACGCAAGGTAAAG 


1816 




CTTTACCTTGCGTCCACAGGCAGCTCACCGAGATCACTT I bC 

ATATAGTCCCATGACAGTICCACTGCACCCAGGTAGTATCTTC 

TGGTGGCACTAAAGCAGAATCbCAAAAboL.AL.AbAA 


1817 




TGCAGTGGAACTGTCAT 


1818 




ATGACAGTTCCACTGCA 


1819 


Haemophilia A 

Trp14Gly 

aTGG-GGG 


CTTTTGCGATTCTGCTTTAGTGCCACCAGAAGATACTACCTGG 
GTGCAGTGGAACTGTCAIGGGACTATATGCAAAGTGATCTCG 
GTGAGCTGCCTGTGGACGCAAGGTAAAGGCATGTCC 


1820 




GGACATGCCTTTACCTTGCGTCCACAGGCAGCTCACCGAGAT 
CACTTTGCATATAGTCCCATGACAGTTCCACTGCACCCAGGT 
AGTATCTTCTbb 1 bbOAL. 1 AAAbuAbAA 1 UoUAMAMU 


1821 




AACTGTCATGGGACTAT 


1822 




ATAGTCCCATGACAGTT 


1823 


Haemophilia A 

Tyr46Term 

TACa-TAA 


TTCACGCAGATTTCCTCCTAGAGTGCCAAAATCTTTTCCATTC 
AACACCTCAGTCGTGTACAAAAAGACTCTGTTTGTAGAATTCA 
CGGATCACCI 1 1 1 CAACATCGCTAAGCCAAGGCCA 


1824 




TGGCCTTGGCTTAGCGATGTTGAAAAGGTGATCCGTGAATTC 
TACAAACAGAGTC 1 1 1 1 1 GTACACGACTGAGGTGTTGAATGGA 
AAA^ATTTTfinrArTrTAfiRAfiGAAATCTGCGTGAA 


1825 




GTCGTGTACAAAAAGAC 


1826 




GICI 1 1 1 IGIACACGAC 


1827 


Haemophilia A 

Asp56Glu 

GATc-GAA 


ATCTTTTCCATTCAACACCTCAGTCGTGTACAAAAAGACTCTG 
TTTGTAGAATTCACGGATCACCI 1 1 1 CAACATCGCTAAGCCAA 
GGCCACCCTGGATGGGTAATGAAAACAATGTTGAA 


1828 
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C8flicalPhenotype& : 
Mutatien 


Correcting Ol'tgos 


stutu 




TTCMCATTGTTTTCATTACCCATCCAGGGTGGCCTTGGCTTA 
GCGATGTTGAAAAGGTGATCCGTGAATTCTACAAACAGAGTC 

i i i i i rw a r> a r*f* a err* A PPTPTTr 1 A ATfifi A A A A ("2 AT 

Mill GTACACGAOTbAbb 1 b 1 1 bAAl bb/wwoM I 


1829 




TTCACGGAICACCTTTT 


1830 




AAAAGGTGATCCGTGAA 


1831 


Haemophilia A 

Gly73Val 

GGT-GTT 


TTCTGGAGTACTATCCCCAAGTAACCTTTGGCGGACATCTCAT 
TCTTACAGGTCTGCTAGGTCCTACCATCCAGGCTGAGGTTTA 
TGATACAGTGGTCATTACACTTAAGAAOAI bbb 1 1 u 


1832 




GAAGCCATGTTCTTAAGTGTAATGACCACTGTATCATAAACCT 
CAGCCTGGATGGTAGGACCTAGCAGACCTGTAAGAATGAGAT 


1833 




TCTGCTAGGTCCTACCA 


1834 




TGGTAGGACCTAGCAGA 


1835 


Haemophilia A 

Glu79Lys 

tGAG-AAG 


CAAGTAACCTTTGGCGGACATCTCATTCTTACAGGTCTGCTAG 
GTCCTACCATCCAGGCTGAGGTTTATGATACAGTGGTCATTAC 
ACTTAAGAACATGGCTTCCCATOCTG I OAb 1 U 1 o 


1836 




GAAGACTGACAGGATGGGAAGCCATGTTCTTAAGTGTAATGA 
CCACTGTATCATAAACCTCAGCCTGGATGGTAGGACCTAGCA 
a rtpj/NT a ata a AT^Tpr x r^pr i A a Ar^r^TT AfTTfn 

(jAOu 1 VJ I AAUAA 1 bnbn 1 O 1 wLrOUO/VVvjO 1 1 r\0 1 1 O 


1837 




TCCAGGCTGAGGTTTAT 


1838 




ATAAACCTCAGCCTGGA 


1839 


Haemophilia A 

Val80Asp 

GTT-GAT 


TAACCTTTGGCGGACATCTCATTCTTACAGGTCTGCTAGGTCC 
TACCATCCAGGCTGAGGTJTATGATACAGTGGTCATTACACTT 
AAGAACATGGCTTCCCATCCTGTCAGTCTTOAI bO 


1840 




GCATGAAGACTGACAGGATGGGAAGCCATGTTCTTAAGTGTA 
ATGACCACTGTATCATAAACCTCAGCCTGGATGGTAGGACCT 
AGCAGACCTGTAAbAA 1 bAbA 1 b 1 L»L>oL>L./w\(j1j i i a 


1841 




GGCTGAGGTTTATGATA 


1842 




TATCATAAACCTCAGCC 


1843 


Haemophilia A 

Asp82Val 

GAT-GTT 


TTGGCGGACATCTCATTCTTACAGGTCTGCTAGGTCCTACCAT 
CCAGGCTGAGGTTTATGATACAGTGGTCATTACACTTAAGAAC 
ATGGCTTCCCATCCTGTCAGTC n GATbb 1 b 1 1 bb 


1844 




CCAACAGCATGAAGACTGACAGGATGGGAAGCCATGTTCTTA 

AGTGTAATGACCACTGTATCATAAACCTCAGCCTGGATGGTA 

GGACCTAGCAGACCTGTAAGAATGAGATGTCCGCCAA 


1845 




GGTTTATGATACAGTGG 


1846 




CCACTGTATCATAAACC 


1847 


Haemophilia A 

Asp82Gly 

GAT-GGT 


TTGGCGGACATCTCATTCTTACAGGTCTGCTAGGTCCTACCAT 
CCAGGCTGAGGTTTATGATACAGTGGTCATTACACTTAAGAAC 
ATGGCTTCCCATCCTGTCAGTCTTCATGCTGTTGG 


1848 
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CBiwcalPhe»otype& 
Mytation 


Correcting Oitgos 


SEQID 




CCAACAGCATGAAGACTGACAGGATGGGAAGCCATGTTCTTA 
AGTGTAATGACCACTGTATCATAMCCTCAGCCTGGATGGTA 

GGACCTAGCAGACCTGT AAGAA I GAGA 1 G 1 L.L>IjL.OAA 


1849 




GGTTTATGATACAGTGG 


1850 




CCACTGTATCATAAACC 


1851 


Haemophilia A 

Val85Asp 

GTC-GAC 


ATCTCATTCTTACAGGTCTGCTAGGTCCTACCATCCAGGCTGA 

GGTTTATGATACAGTGGICATTACACTTAAGAACATGGCTTCC 

CATCCTGTCAGTCTTCATGCTGTTGGTGTATCCTA 


1852 




TAGGATACACCAACAGCATGAAGACTGACAGGATGGGAAGCC 

ATGTTCTTAAGTGTAATGACCACTGTATCATAAACCTCAGCCT 

GGATGGTAGGACCTAGCAGACCTGTAAGAATGAGAI 


1853 




TACAGTGGTCATTACAC 


1854 




GTGTAATGACCACTGTA 


1855 


Haemophilia A 

Lys89Thr 

AAG-ACG 


CAGGTCTGCTAGGTCCTACCATCCAGGCTGAGGTTTATGATA 
CAGTGGTCATTACACTTAAGAACATGGCTTCCCATCCTGTCA 
GTCTTCATGCTGTTGGTGTATCCTACTGGAAAGCTTC 


1856 




GAAGCTTTCCAGTAGGATACACCAACAGCATGAAGACTGACA 
GGATGGGAAGCCATGTTCJJAAGTGTAATGACCACTGTATCAT 
AMCCTCAGCCTGGATGGTAGGAOO 1 AGL-AGAUO 1 u 


1857 




TACACTTAAGAACATGG 


1858 




CCATGTTCTTAAGTGTA 


1859 


Haemophilia A 

Met91Vai 

cATG-GTG 


CTGCTAGGTCCTACCATCCAGGCTGAGGTTTATGATACAGTG 
GTCATTACACTTAAGAACATGGCTTCCCATCCTGTCAGTCTTC 
ATGCTGTTGGTGTATCCTACTGGAAAGCTTCTGAGG 


1860 




CCTCAGAAGCTTTCCAGTAGGATACACCAACAGCATGAAGAC 
TGACAGGATGGGAAGCCAIGTTCTTAAGTGTAATGACCACTG 
TATCATAAACCTCAGCCTGGATGGTAGGAGCIAGLAG 


1861 




TTAAGAACATGGCTTCC 


1862 




GGAAGCCATGTTCTTAA 


1863 


Haemophilia A 

His94Arg 

CAT-CGT 


CTACCATCCAGGCTGAGGTTTATGATACAGTGGTCATTACACT 
TAAGAACATGGCTTCCCATCCTGTCAGTCTTCATGCTGTTGGT 
GTATCCTACTGGAAAGCTTCTGAGGGTGAGTAAAA 


1864 




TTTTACTCACCCTCAGAAGCTTTCCAGTAGGATACACCAACAG 

CATGAAGACTGACAGGAIGGGAAGCCATGTTCTTAAGTGTAA 

TriArrAPTf^TATrATAAArPTriAfiCCTGGATGGTAG 


1865 




GGCTTCCCATCCTGTCA 


1866 




TGACAGGATGGGAAGCC 


1867 


Haemophilia A 

His94Tyr 

cCAT-TAT 


CCTACCATCCAGGCTGAGGTTTATGATACAGTGGTCATTACAC 
TTAAGAACATGGCTTCCCATCCTGTCAGTCTTCATGCTGTTGG 
TGTATCCTACTGGAAAGCTTCTGAGGGTGAGTAAA 


1868 
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;C8nicalPhenotype& 
Mutation 


Correcting Oligos 


SEQID 

«u« 




TTTACTCACCCTCAGAAGCTTTCCAGTAGGATACACCAACAGC 
ATGAAGACTGACAGGATGGGAAGCCATGTTCTTAAGTGTAAT 
GACCACTGTATCATAAACC 1 LAbCL 1 bbA 1 Vjva i Abb 


1869 




TGGCTTCCCATCCTGTC 


1870 




GACAGGATG GGAAGCCA 


1871 


Haemophilia A 

Leu98Arg 

CTT-CGT 


CTGAGGTTTATGATACAGTGGTCATTACACTTAAGAACATGGC 
TTCCCATCCTGTCAGTCTTCATGCTGTTGGTGTATCCTACTGG 
AAAGCTTCTGAGGGTGAGTAAAATACCCTCCTATT 


1872 




AATAGGAGGGTATTTTACTCACCCTCAGAAGCTTTCCAGTAGG 
ATACACCAACAGCATGAAGACTGACAGGATGGGAAGCCATGT 
TCTTAAGTGTAATGACCACTbTAI CA 1 AAAOC 1 uAb 


1873 




TGTCAGTCTTCATGCTG 


1874 




CAGCATGAAGACTGACA 


1875 


Haemophilia A 

Gly102Ser 

tGGT-AGT 


GATACAGTGGTCATTACACTTAAGAACATGGCTTCCCATCCTG 
TCAGTCTTCATGCTGTTGGTGTATCCTACTGGAAAGCTTCTGA 
GGGTGAGTAAAATACCCTCCTATTGTCCTGTCATT 


1876 




AATGACAGGACAATAGGAGGGTATTTTACTCACCCTCAGAAG 
CTTTCCAGTAGGATACACCAACAGCATGAAGACTGACAGGAT 
GGGAAGCCATGTTCTTAAGTGTAATGACCALTb I A 1 L 


1877 




ATGCTGTTGGTGTATCC 


1878 




GGATACACCAACAGCAT 


1879 


Haemophilia A 

Glu113Asp 

GAAt-GAC 


CTTTGAGTGTACAGTGGATATAGAAAGGACAAI 1 1 IAI 1 IUI IU 

CTGCTATAGGAGCTGAATATGATGATCAGACCAGTCAAAGGG 

AGAAAGAAGATGATAAAGTCTTCCCTGGTGGAAGC 


1880 




GCTTCCACCAGGGMGACTTTATCATCTTCTTTCTCCCTTTGA 
CTGGTCTGATCATCATAJTCAGCTCCTATAGCAGGAAGAAATA 
AMTTGTCCTTTCTATATCCACTGTACACTOAAAb 


1881 




GGAGCTGAATATGATGA 


1882 




TCATCATATTCAGCTCC 


1883 


Haemophilia A 

Tyr114Cys 

TAT-TGT 


TTGAGTGTACAGTGGATATAGAAAGGACAATTTTATTTCTTCCT 
GCTATAGGAGCTGAATATGATGATCAGACCAGTCAAAGGGAG 
AAAGAAGATGATAAAGTCTTCCCTGGTGGAAGCCA 


1884 




TGGCTTCCACCAGGGMGACTTTATCATCTTCTTTCTCCCTTT 
GACTGGTCTGATCATCATATTCAGCTCCTATAGCAGGAAGAAA 

TA A A ATTOTPr 1 1 1 PTATATPPAPTTTTAPAPTPA A 


1885 




AGCTGAATATGATGATC 


1886 




GATCATCATATTCAGCT 


1887 


Haemophilia A 

Asp116Gly 

GAT-GGT 


GTACAGTGGATATAGAMGGACMTTTTATTTCTTCCTGCTATA 
GGAGCTGAATATGATGATCAGACCAGTCAAAGGGAGAAAGAA 
GATGATAAAGTCTTCCCTGGTGGAAGCCATACATA 


1888 
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; CBnicatPhenotype& 
Mutation 


Correcting GOgos 


SEQID 
NO: 




TATGTATGGCTTCCACCAGGGAAGACTTTATCATCTTCTTTCT 

CCCTTTGACTGGTCTGATCATCATATTCAGCTCCTATAGCAGG 

AAGAAATAAAATTGTCCTTTCTATATCCACTGTAC 


1889 


ATATGATGATCAGACCA 


1890 


TGGTCTGATCATCATAT 


1891 


Haemophilia A 

Gln117Term 

tCAG-TAG 


ACAG I GGA 1 A 1 AGAAAGGACAA 1 1 1 IA"I I7C17CCTGCTATAG 
GAGCTGAATATGATGATCAGACCAGTCAAAGGGAGAAAGAAG 
ATGATAAAGTCTTCCCTGGTGGAAGCCATACATATG 


1892 


CATATGTATGGCTTCCACCAGGGAAGACTTTATCATCTTCTTT 
CTCCCTTTGACTGGTCTGATCATCATATTCAGCTCCTATAGCA 
GGAAGAAATAAAATTGTCCTTTCTATATCCACTGT 


1893 


ATGATGATCAGACCAGT 


1894 


ACTGGTCTGATCATCAT 


1895 


Haemophilia A 

Thr118lle 

ACC-ATC 


1 GGA 1 A 1 AGAAAGGACAA 1 1 1 IAI 1 ICI ICCIGCIAIAGGAGC 
TGAATATGATGATCAGACCAGTCAAAGGGAGAAAGAAGATGA 
TAAAGTCTTCCCTGGTGGAAGCCATACATATGTCTG 


1896 


CAGACATATGTATGGCTTCCACCAGGGAAGACTTTATCATCTT 

CTTTCTCCCTTTGACTGGTCTGATCATCATATTCAGCTCCTAT 

AGCAGGAAGAAATAAAATTGTCCTTTCTATATCCA 


1897 


TGATCAGACCAGTCAAA 


1898 


TTTGACTGGTCTGATCA 


1899 


Haemophilia A 

Glu122Term 

gGAG-TAG 


AGGACMTTTTATTTCTTCCTGCTATAGGAGCTGMTATGATG 
ATCAGACCAGTCAAAGGGAGAAAGAAGATGATAAAGTCTTCC 
CTGGTGGAAGCCATACATATGTCTGGCAGGTCCTGA 


1900 




TCAGGACCTGCCAGACATATGTATGGCTTCCACCAGGGAAGA 
CTTTATCATCTTCTTTCTCCCTTTGACTGGTCTGATCATCATAT 
TCAGCTCCTATAGCAGGAAGAAATAAAATTGTCCT 


1901 


GTCAAAGGGAGAAAGAA 


1902 


TTCTTTCTCCCTTTGAC 


1903 


Haemophilia A 

Asp126His 

tGAT-CAT 


TTTCTTCCTGCTATAGGAGCTGAATATGATGATCAGACCAGTC 
AAAGGGAGAAAGAAGATGATAAAGTCTTCCCTGGTGGAAGCC 
ATACATATGTCTGGCAGGTCCTGAAAGAGAATGGTC 


1904 


GACCATTCTCTTTCAGGACCTGCCAGACATATGTATGGCTTCC 

ACCAGGGAAGACTTTATCATCTTCTTTCTCCCTTTGACTGGTC 

TGATCATCATATTCAGCTCCTATAGCAGGAAGAAA 


1905 


AAGAAGATGATAAAGTC 


1906 


GACTTTATCATCTTCTT 


1907 


Haemophilia A 
Gln139Term 
^CAG-TAG 


AGTCAAAGGGAGAAAGAAGATGATAAAGTCTTCCCTGGTGGA 
AGCCATACATATGTCTGGCAGGTCCTGAAAGAGAATGGTCCA 
ATGGCCTCTGACCCACTGTGCCTTACCTACTCATATC 


1908 



155 



03/27/01 08:40 pm 
03132.001 — [NY]727898.1 



-156- 



Clinical P&et»type& 
Mutafion 


Correcting Oligos 


SEQJD 

UCi- 

NU. 




GATATGAGTAGGTAAGGCACAGTGGGTCAGAGGCCATTGGA 

CCATTCTCTTTCAGGACCTGCCAGACATATGTATGGCTTCCAC 

CAGGGMGACTTTATCATCTTCTTTCTCCCTTTGACT 


1909 




ATGTCTGGCAGGTCCTG 


1910 




CAGGACCTGCCAGACAT 


1911 


Haemophilia A 

ValUOAIa 

GTC-GCC 


AAAGGGAGAAAGAAGATGATAAAGTCTTCCCTGGTGGAAGCC 
ATACATATGTCTGGCAGGICCTGAAAGAGAATGGTCCAATGG 
CCTCTGACCCACTGTGCCTTACCTACTCATATCTTTC 


1912 




GAAAGATATGAGTAGGTAAGGCACAGTGGGTCAGAGGCCATT 

GGACCATTCTCTTTCAGGACCTGCCAGACATATGTATGGCTT 

CCACCAGGGMGACTTTATCATCTTCTTTCTCCCTTT 


1913 




CTGGCAGGICCTGAAAG 


1914 




CTTTCAGGACCTGCCAG 


1915 


Haemophilia A 

Asn144Lys 

AATg-AAA 


AGATGATAAAGTCTTCCCTGGTGGAAGCCATACATATGTCTG 

GCAGGTCCTGAAAGAGAATGGTCCAATGGCCTCTGACCCACT 

GTGCCTTACCTACTCATATCTTTCTCATGTGGACCTG 


1916 


CAGGTCCACATGAGAAAGATATGAGTAGGTAAGGCACAGTGG 
GTCAGAGGCCATTGGACCATTCTCTTTCAGGACCTGCCAGAC 
ATATGTATGGCTTCCACCAGGGAAGACTTTATCATOT 


1917 




AAAGAGAATGGTCCAAT 


1918 




ATTGGACCATTCTCTTT 


1919 


Haemophilia AG 

Gly145Asp 

GGT-GAT 


ATGATAAAGTCTTCCCTGGTGGAAGCCATACATATGTCTGGCA 
GGTCCTGAAAGAGAATGGTCCAATGGCCTCTGACCCACTGTG 
CCTTACCTACTCATATCTTTCTCATGTGGACCTGGT 


1920 




ACCAGGTCCACATGAGAAAGATATGAGTAGGTAAGGCACAGT 
GGGTCAGAGGCCATTGGACCATTCTCTTTCAGGACCTGCCAG 
ACATATGTATGGCTTCCACCAGGGAAbAC 1 1 lAIUAl 


1921 




AGAGAATGGTCCAATGG 


1922 




CCATTGGACCATTCTCT 


1923 


Haemophilia A 

Gly145Val 

GGT-GTT 


ATGATAAAGTCTTCCCTGGTGGAAGCCATACATATGTCTGGCA 
GGTCCTGAAAGAGAATGGTCCAATGGCCTCTGACCCACTGTG 
CCTTACCTACTCATATCTTTCTCATGTGGACCTGGT 


1924 




ACCAGGTCCACATGAGAAAGATATGAGTAGGTAAGGCACAGT 
GGGTCAGAGGCCATTGGACCATTCTCTTTCAGGACCTGCCAG 

a n at ATr^T ATmrTTCC A CC A fXCZCZ A A ft AfTTT ATC AT 


1925 




AGAGAATGGTCCAATGG 


1926 




CCATTGGACCATTCTCT 


1927 


Haemophilia A 

Pro146Ser 

tCCA-TCA 


GATAAAGTCTTCCCTGGTGGAAGCCATACATATGTCTGGCAG 

GTCCTGAAAGAGAATGGTCCAATGGCCTCTGACCCACTGTGC 

CTTACCTACTCATATCTTTCTCATGTGGACCTGGTAA 


1928 



156 



03/27/01 08:40 pm 
03132.001 — [NY]727898.1 



-157- 



Clinical FhenotypeS 
Ifltrtattaa 


CorreotitigOllgos 


SEQID 




TTACCAGGTCCACATGAGAAAGATATGAGTAGGTAAGGCACA 

GTGGGTCAGAGGCCATTGGACCATTCTCTTTCAGGACCTGCC 

AGACATATGTATGGCTTCCACCAGGGAAGACTTTATC 


1929 


AGAATGGTCCAATGGCC 


1930 




1931 


Haemophilia A 

Cys153Trp 

TGCc-TGG 


CCATACATATGTCTGGCAGGTCCTGAAAGAGAATGGTCCAAT 
GGCCTCTGACCCACTGTGCCTTACCTACTCATATCI 1 ICICAT 
GTGGACCTGGTAAAAGACTTGAATTCAGGCCTCATT 


1932 

I \J £m 


MTGAGGCCTGAATTCAAGTCTTTTACCAGGTCCACATGAGAA 
AGATATGAGTAGGTAAGGCACAGTGGGTCAGAGGCCATTGGA 
CCATTCTCTTTCAGGACCTGCCAGACATATGTATGG 


1933 


CCACTGTGCCTTACCTA 


1934 


TAGGTAAGGCACAGTGG 


1935 


Haemophilia A 
Tyr1 56Term 
TACt-TM 


TGTCTGGCAGGTCCTGAAAGAGAATGGTCCMTGGCCTCTGA 
CCCACTGTGCCTTACCTACTCATATCTTTCTCATGTGGACCTG 
GTAAAAGACTTGMTTCAGGCCTCATTGGAGCCCTA 


1936 


1 AGGGC 1 CCAA 1 GAGGCC IGAAI 1 CAAG 1 C 1 1 1 1 ACCAGG 1 C 

CACATGAGAAAGATATGAGTAGGTAAGGCACAGTGGGTCAGA 

GGCCATTGGACCATTCTCTTTCAGGACCTGCCAGACA 


1937 


CTTACCTACTCATATCT 


1938 


AGATATGAGTAGGTAAG 


1939 


Haemophilia A 

Ser157Pro 

cTCA-CCA 


GTCTGGCAGGTCCTGAAAGAGAATGGTCCAATGGCCTCTGAC 
CCACTGTGCCTTACCTACTCATATCTTTCTCATGTGGACCTGG 
TAAAAGACTTGAATTCAGGCCTCATTGGAGCCCTAC 


1940 




G 1 AGGGC 1 CCAA 1 GAGGCC 1 GAA 1 1 CAAG 1 C 1 1 1 1 ACCAGG 1 

CCACATGAGAAAGATATGAGTAGGTAAGGCACAGTGGGTCAG 

AGGCCATTGGACCATTCTCTTTCAGGACCTGCCAGAC 


1941 


TTACCTACICATATCTT 


1942 


AARATATRAftTARGTAA 


1Q43 

1 I/HO 


Haemophilia A 

Ser160Pro 

tTCT-CCT 


GTCCTGAAAGAGAATGGTCCAATGGCCTCTGACCCACTGTGC 
CTTACCTACTCATATCTTTCTCATGTGGACCTGGTAAAAGACT 
TGAATTCAGGCCTCATTGGAGCCCTACTAGTATGTA 


1944 


TACATACTAGTAGGGCTCCAATGAGGCCTGAATTCAAGTCTTT 
TACCAGGTCCACATGAGAAAGATATGAGTAGGTAAGGCACAG 
TGGGTCAGAGGCCATTGGACCATTCTCTTTCAGGAC 


1945 


CATATCTTTCTCATGTG 


1946 


CACATGAGAAAGATATG 


1947 


Haemophilia A 

Vai162Met 

tGTG-ATG 


AAAGAGAATGGTCCAATGGCCTCTGACCCACTGTGCCTTACC 
TACTCATATC7TTCTCATGTGGACCTGGTAAAAGACTTGAATT 
CAGGCCTCATTGGAGCCCTACTAGTATGTAGAGAAG 


1948 
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CKricalPhenotype& 
Mutafion 


Correcting 01 tgos 


SEQID 




CTTCTCTACATACTAGTAGGGCTCCAATGAGGCCTGAATTCAA 

GTCTTTTACCAGGTCCACATGAGAAAGATATGAGTAGGTAAG 

GCACAGTGGGTCAGAGGCCATTGGACCATTCTCTTT 


1949 




TTTCTCATGTGGACCTG 


1950 




CAGGTCCACATGAGAAA 


1951 


Haemophilia A 

Lys166Thr 

AAA-ACA 


CAATGGCCTCTGACCCACTGTGCCTTACCTACTCATATCl I IU 

TCATGTGGACCTGGTAAAAGACTTGAATrCAGGCCTCATTGG 

AGCCCTACTAGTATGTAGAGAAGGTAAGTGTATGAA 


1952 




TTCATACACTTACCTTCTCTACATACTAGTAGGGCTCCAATGA 
GGCCTGAATTCAAGTC 1 1 1 1 ACCAGGTCCACATGAGAAAGATA 
TGAGTAGGTAAGGCACAGTGGGTCAGAbbCCAl I b 


1953 




CCTGGTAAAAGACTTGA 


1954 




TCAAG1CITI IACCAGG 


1955 


Haemophilia A 

Ser170Leu 

TCA-TTA 


ACCCACTGTGCCTTACCTACTCATATCTTTCTCATGTGGACCT 
GGTAAAAGACTTGAATTCAGGCCTCATTGGAGCCCTACTAGT 
ATGTAGAGAAGGTAAGTGTATGAAAGCGTAGGATTG 


1956 




CAATCCTACGCTTTCATACACTTACCTTCTCTACATACTAGTAG 
GGCTCCAATGAGGCCTGAATTCAAGTC 1 1 1 IACCAGGTCCAC 
ATGAGAAAbA 1 A 1 bAb 1 Abb 1 AAbbUAL-AVj 1 U<jtj I 


1957 




CTTGAATTCAGGCCTCA 


1958 




TGAGGCCTGAATTCAAG 


1959 


Haemophilia A 

Phe195Val 

aTTT-GTT 


MTGTTCTCACTTCTTTTTCAGGGAGTCTGGCCAAGGAAAAGA 
CACAGACCTTGCACAAATTTATACTAC 1 1 1 1 1 GCTGTATTTGAT 
GAAGGTTAGTGAGTCTTAATCTGAAI 1 1 IGGATT 


1960 




AATCCAAAATTCAGATTAAGACTCACTAACCTTCATCAAATACA 
GCAAAAAGTAGTATAAATTTGTGCAAGGTCTGTGTCI 1 1 ICCT 
TGGCCAGACTCCCTGAAAAAGAAGTGAGAACATT 


1961 




TGCACAAATTTATACTA 


1962 




TAGTATAAATTTGTGCA 


1963 


Haemophilia A 

Leu198His 

CTT-CAT 


CTTCTTTTTCAGGGAGTCTGGCCAAGGAAAAGACACAGACCT 
TGCACAAATTTATACTACI 1 1 1 1 GCTGTATTTGATGAAGGTTAG 
TGAGTCTTAATCTGAAI 1 1 1 GGATTCCTGAAAGAA 


1964 




TTCTTTCAGGAATCCAAAATTCAGATTAAGACTCACTAACCTTC 
ATCAAATACAGCAAAAAGTAGTATAAATTTGTGCAAGGTCTGT 
rrrn 1 1 i ppTrnnrrAGAPTPPPTGAAAAAGAAG 


1965 




TAIACIAC11 1 1 IbCIG 


1966 




CAGCAAAAAGTAGTATA 


1967 


Haemophilia A 

Ala200Asp 

GCT-GAT 


TTTCAGGGAGTCTGGCCAAGGAAAAGACACAGACCTTGCACA 
MTTTATACTACTTTTTGCTGTATTTGATGAAGGTTAGTGAGTC 
TTAATCTGAAI 1 1 1 GGATTCCTGAAAGAAATCCTC 


1968 
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; CfinicaJ Fheootype & 
Mutation 


Correcting Oligos 


SEQiD 




GAGGATTTCTTTCAGGAATCCAAMTTCAGATTAAGACTCACT 
AACCTTCATCAAATACAGCAAAAAGTAGTATAMTTTGTGCAA 
GGTCTGTGTC Mil CCTTGGCCAGAGTCCC 1 bAAA 


1969 




ACIIIIIGCTGIAIIIG 


1970 




CAAATACAGCAAAAAGT 


1971 


Haemophilia A 

Ala200Thr 

tGCT-ACT 


TTTTCAGGGAGTCTGGCCAAGGAAAAGACACAGACCTTGCAC 
AAATTTATACTACT1 1 1 IGCTGTATTTGATGAAGGTTAGTGAGT 
CTTAATCTGAAI 1 1 1 GGATTCCTGAAAGAAATCCT 


1972 




AGGATTTCTTTCAGGAATCCAAAATTCAGATTAAGACTCACTA 
ACCTTCATCAAATACAGCAAAAAGTAGTATAAATTTGTGCAAG 
GTCTGTGTC 1 1 1 1 CCTTGGCCAGACTCCCTGAAAA 


1973 




IACI 1 1 1 IGCIGIAI 1 1 


1974 




AAATACAGCAAAAAGTA 


1975 


Haemophilia A 

Val234Phe 

aGTC-TTC 


AACTCCTTGATGCAGGATAGGGATGCTGCATCTGCTCGGGCC 
TGGCCTAAAATGCACACAGTCAATGGTTATGTAAACAGGTCTC 
TGCCAGGTATGTACACACCTGCTCAACAATCCTCAG 


1976 




CTGAGGATTGTTGAGCAGGTGTGTACATACCTGGCAGAGACC 
TGTTTACATAACCATTGACTGTGTGCA 1 1 1 1 AGGCCAGGCCCG 
AGCAGATGCAGCATCCCTATCCTGLATCAAbbAb 1 1 


1977 




TGCACACAGTCAATGGT 


1978 




ACCATTGACTGTGTGCA 


1979 


Haemophilia A 

Gly247Glu 

GGA-GAA 


ATTTCAGATTCTCTACTTCATAGCCATAGGTGTCTTATTCCTAC 
TTTACAGGTCTGATTGGATGCCACAGGAAATCAGTCTATTGGC 
ATGTGATTGGAATGGGCACCACTCCTGAAGTGCA 


1980 




TGCACTTCAGGAGTGGTGCCCATTCCAATCACATGCCAATAG 

ACTGATTTCCTGTGGCATCCAATCAGACCTGTAAAGTAGGAAT 

AAGACACCTATGGCTATGAAGTAGAGAATCTGAAAT 


1981 




TCTGATTGGATGCCACA 


1982 




TGTGGCATCCAATCAGA 


1983 


Haemophilia A 

Trp255Cys 

TGGc-TGT 


ATAGGTGTCTTATTCCTACTTTACAGGTCTGATTGGATGCCAC 
AGGAAATCAGTCTATTGGCATGTGATTGGAATGGGCACCACT 
CCTGAAGTGCACTCAATATTCCTCGAAGGTCACACA 


1984 




TGTGTGACCTTCGAGGAATATTGAGTGCACTTCAGGAGTGGT 
GCCCATTCCAATCACATGCCAATAGACTGATTTCCTGTGGCAT 

apa ATrAOAPPTPTA A APTAOf^A ATA AH APAPPTAT 


1985 




GTCTATTGGCATGTGAT 


1986 




ATCACATGCCAATAGAC 


1987 


Haemophilia A 

Trp255Term 

TGGc-TGA 


ATAGGTGTCTTATTCCTACTTTACAGGTCTGATTGGATGCCAC 
AGGAAATCAGTCTATTGGCATGTGATTGGAATGGGCACCACT 
CCTGAAGTGCACTCAATATTCCTCGAAGGTCACACA 


1988 
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> Clinical Phenotype& 
Mutation 


1 

Correcting Oitgos ] 


SEQtD 
WU- 




TGTGTGACCTTCGAGGAATATTGAGTGCACTTCAGGAGTGGT 

GCCCATTCCAATCACATGCCAATAGACTGATTTCCTGTGGCAT 

CCAATCAGACCTGTAAAGTAGGAATAAGACACCTAT 


1989 




GTCTATTGGCATGTGAT 


1990 




ATCACATGCCAATAGAC 


1991 


Haemophilia A 

His256Leu 

CAT-CTT 


AGGTGTCTTATTCCTACTTTACAGGTCTGATTGGATGCCACAG 
GAAATCAGTCTATTGGCATGTGATTGGAATGGGCACCACTCC 
TGAAGTGCACTCAATATTCCTCGAAGGTCACACATT 


1992 




AATGTGTGACCTTCGAGGAATATTGAGTGCACTTCAGGAGTG 
GTGCCCATTCCAATCACATGCCAATAGACTGATTTCCTGTGG 
CATCCAATCAGACCTGTAAAGTAGGAATAAGACALOT 


1993 




CTATTGGCATGTGATTG 


1994 




CAATCACATGCCAATAG 


1995 


Haemophilia A 

Gly259Arg 

tGGA-AGA 


TATTCCTACTTTACAGGTCTGATTGGATGCCACAGGAAATCAG 
TCTATTGGCATGTGATTGGAATGGGCACCACTCCTGAAGTGC 
ACTCAATATTCCTCGAAGGTCACACATTTCTTGTGA 


1996 




TCACAAGAAATGTGTGACCTTCGAGGAATATTGAGTGCACTTC 

AGGAGTGGTGCCCATTCCAATCACATGCCAATAGACTGATTT 

CCTGTGGCATCCAATCAGACCTGTAAAGTAGGAATA 


1997 




ATGTGATTGGAATGGGC 


1998 




GCCCATTCCAATCACAT 


1999 


Haemophilia A 

Val266Gly 

GTG-GGG 


TTGGATGCCACAGGAAATCAGTCTATTGGCATGTGATTGGAAT 
GGGCACCACTCCTGAAGTGCACTCAATATTCCTCGAAGGTCA 
CACATTTCTTGTGAGGAACCATCGCCAGGCGTCCTT 


2000 




AAGGACGCCTGGCGATGGTTCCTCACAAGAAATGTGTGACCT 
TCGAGGAATATTGAGTGCACTTCAGGAGTGGTGCCCATTCCA 
ATCACATGCCAATAGACTGATTTCCTGTGGCATCCAA 


2001 




TCCTGAAGIGCACTCAA 


2002 




TTGAGTGCACTTCAGGA 


2003 


Haemophilia A 

Glu272Gly 

GAA-GGA 


CAGTCTATTGGCATGTGATTGGAATGGGCACCACTCCTGAAG 
TGCACTCAATATTCCTCGAAGGTCACACATTTCTTGTGAGGAA 
CCATCGCCAGGCGTCCTTGGAAATCTCGCCAATAAC 


2004 




GTTATTGGCGAGATTTCCAAGGACGCCTGGCGATGGTTCCTC 
ACAAGAAATGTGTGACCTTCGAGGAATATTGAGTGCACTTCAG 
GAGTGGTGCCCATTCCAATLAOA 1 buUAA 1 AbAO 1 b 


2005 




ATTCCTCGAAGGTCACA 


2006 




TGTGACCTTCGAGGAAT 


2007 


Haemophilia A 

Glu272Lys 

cGAA-AAA 


TCAGTCTATTGGCATGTGATTGGAATGGGCACCACTCCTGAA 

GTGCACTCAATATTCCTCGAAGGTCACACATTTCTTGTGAGGA 

ACCATCGCCAGGCGTCCTTGGAAATCTCGCCAATAA 


2008 



160 



03/27/01 08:40 pm 
03132.001 — {NY]727898.1 



-161- 



CfinicatFhenotype& 
Mutation 


Correcting Qtigos 


SEQID 




TTATTGGCGAGATTTCCAAGGACGCCTGGCGATGGTTCCTCA 

CAAGAAATGTGTGACCTTCGAGGAATATTGAGTGCACTTCAG 

GAGTGGTGCCCATTCCAATCACATGCCAATAGACTGA 


2009 


TATTCCTCGAAGGTCAC 


2010 


GTGACCTTCGAGGAATA 


2011 


Haemophilia A 

Thr275lle 

ACA-ATA 


GGCATGTGATTGGAATGGGCACCACTCCTGAAGTGCACTCAA 
TATTCCTCGAAGGTCACACATTTCTTGTGAGGAACCATCGCCA 
GGCGTCCTTGGAAATCTCGCCAATAACTTTCCTTAC 


2012 


GTAAGGAAAGTTATTGGCGAGATTTCCAAGGACGCCTGGCGA 
TGGTTCCTCACAAGAAATGTGTGACCTTCGAGGAATATTGAGT 
GCACTTCAGGAGTGGTGCCCATTCCAATCACATGCC 


2013 


AGGTCACACATTTCTTG 


2014 


CAAGAAATGTGTGACCT 


2015 


Haemophilia A 

Val278Ala 

GTG-GCG 


TTGGAATGGGCACCACTCCTGAAGTGCACTCAATATTCCTCG 
AAGGTCACACATTTCTTGTGAGGAACCATCGCCAGGCGTCCT 
TGGAAATCTCGCCAATAACTTTCCTTACTGCTCAAAC 


2016 


GTTTGAGCAGTAAGGAAAGTTATTGGCGAGATTTCCAAGGAC 

GCCTGGCGATGGTTCCTCACAAGAAATGTGTGACCTTCGAGG 

AATATrGAGTGCACTTCAGGAGTGGTGCCCATTCCAA 


2017 


ATTTCTTGIGAGGAACC 


2018 


GGTTCCTCACAAGAAAT 


2019 


Haemophilia A 

Asn280lle 

AAC-ATC 


TGGGCACCACTCCTGAAGTGCACTCAATATTCCTCGAAGGTC 
ACACATTTCTTGTGAGGAACCATCGCCAGGCGTCCTTGGAAA 
TCTCGCCAATAACTTTCCTTACTGCTCAAACACTCTT 


2020 




AAGAGTGTrTGAGCAGTAAGGAAAGTTATTGGCGAGATTTCCA 
AGGACGCCTGGCGATGGFCCTCACAAGAAATGTGTGACCTT 
CGAGGAATATTGAGTGCACTTCAGGAGTGGTGCCCA 


2021 


TGTGAGGAACCATCGCC 


2022 


GGCGATGGTTCCTCACA 


2023 


Haemophilia A 

Arg282Cys 

tCGC-TGC 


ACCACTCCTGAAGTGCACTCAATATTCCTCGAAGGTCACACAT 
TTCTTGTGAGGAACCATCGCCAGGCGTCCTTGGAAATCTCGC 
CAATAACTTTCCTTACTGCTCAAACACTCTTGATGG 


2024 


CCATCAAGAGTGTTTGAGCAGTAAGGAAAGTTATTGGCGAGA 
TTTCCAAGGACGCCTGGCGATGGTTCCTCACAAGAAATGTGT 
GACCTTCGAGGAATATTGAGTGCACTTCAGGAGTGGT 


2025 


GGAACCATCGCCAGGCG 


2026 


CGCCTGGCGATGGTTCC 


2027 


Haemophilia A 

Arg282His 

CGC-CAC 


CCACTCCTGAAGTGCACTCAATATTCCTCGAAGGTCACACATT 
TCTTGTGAGGAACCATCGCCAGGCGTCCTTGGAAATCTCGCC 
AATAACTTTCCTTACTGCTCAAACACTCTTGATGGA 


2028 
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CinicalPhenotypeSt 
Mutation 


Correcting OUgos 


SEQID 




TCCATCAAGAGTGTTTGAGCAGTAAGGAAAGTTATTGGCGAG 
ATTTCCAAGGACGCCTGGCGATGGTTCCTCACAAGAAATGTG 
TGACCTTCGAGGAATATTGAGTGCACTTCAGGAGTGG 


2029 


GAACCATCGCCAGGCGT 


2030 


ACGCCTGGCGATGGTTC 


2031 


Haemophilia A 

Arg282Leu 

CGC-CTC 


TCTTGTGAGGAACCATCGCCAGGCGTCCTTGGAAATCTCGCC 
AATAACTTTCCTTACTGCTCAAACACTCTTGATGGA 


2032 


TCCATCAAGAGTGTTTGAGCAGTAAGGAAAGTTATTGGCGAG 
ATTTCCAAGGACGCCTGGCGATGGTTCCTCACAAGAAATGTG 
TGACCTTCGAGGAATATTGAGTGCACTTCAGGAGTGG 


2033 


GAACCATCGCCAGGCGT 


2034 


ACGCCTGGCGATGGTTC 


2035 


Haemophilia A 

Ala284Glu 

GCG-GAG 


CTGAAGTGCACTCAATATTCCTCGAAGGTCACACATTTCTTGT 
GAGGAACCATCGCCAGGCGTCCTTGGAMTCTCGCCAATAAC 
TTTCCTTACTGCTCAAACACTCTTGATGGACCTTGG 


2036 


CCAAGGTCCATCAAGAGTGTTTGAGCAGTAAGGAAAGTTATT 
GGCGAGATTTCCAAGGACGCCTGGCGATGGTTCCTCACAAG 
AAATGTGTGACCTTCGAGGAATATTGAGTGCACTTCAG 


2037 


TCGCCAGGCGTCCTTGG 


2038 


CCAAGGACGCCTGGCGA 


2039 


Haemophilia A 

Ala284Pro 

gGCG-CCG 


CCTGAAGTGCACTCAATATTCCTCGAAGGTCACACATTTCTTG 
TGAGGAACCATCGCCAGGCGTCCTTGGAAATCTCGCCAATAA 
CTTTCCTTACTGCTCAAACACTCTTGATGGACCTTG 


2040 


CAAGGTCCATCAAGAGTGTTTGAGCAGTAAGGAAAGTTATTG 

GCGAGATTTCCAAGGACGCCTGGCGATGGTTCCTCACAAGAA 

ATGTGTGACCTTCGAGGAATATTGAGTGCACTTCAGG 


2041 


ATCGCCAGGCGTCCTTG 


2042 


CAAGGACGCCTGGCGAT 

XX/ V \Vw<* XX/ * XX X«> %^ W I NX X«/ XX/ * 1 


2043 


Haemophilia A 

Ser289Leu 

TCG-TTG 


TATTCCTCGAAGGTCACACATTTCTTGTGAGGAACCATCGCCA 
GGCGTCCTTGGAAATCTCGCCAATAACTTTCCTTACTGCTCAA 
ACACTCTTGATGGACCTTGGACAGTTTCTACTGTT 


2044 


AACAGTAGAAACTGTCCAAGGTCCATCAAGAGTGTTTGAGCA 

GTAAGGAAAGTTATTGGCGAGATTTCCAAGGACGCCTGGCGA 

TGGTTCCTCACAAGAAATGTGTGACCTTCGAGGAATA 


2045 


GGAAATCTCGCCAATAA 


2046 


TTATTGGCGAGATTTCC 


2047 


Haemophilia A 

Phe293Ser 

HC-TCC 


GTCACACATTTCTTGTGAGGAACCATCGCCAGGCGTCCTTGG 
AAATCTCGCCAATAACTTTCCTTACTGCTCAAACACTCTTGAT 
GGACCTTGGACAGTTTCTACTG 1 1 1 IGTCATATCTC 


2048 
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Cfinicaf Pheaotype & 
Mutation 


Correcting Qligos 


SEQID 

un- 
KU- 




GAGATATGACAAAACAGTAGAAACTGTCCAAGGTCCATCAAG 
AGTGTTTGAGCAGTMGGAAAGTTATTGGCGAGATTTCCAAG 
GACGCCTGGCGATGGT 1 LC 1 uALAAIjAAA 1 o 1 o l oAO 


2049 




AATAACTTTCCTTACTG 


2050 




C AGT AAG G AAAGTTATT 


2051 


Haemophilia A 

Thr295Ala 

tACT-GCT 


ACATTTCTTGTGAGGAACCATCGCCAGGCGTCCTTGGAAATC 
TCGCCAATAACTTTCCTTACTGCTCAAACACTCTTGATGGACC 
TTGGACAGTTTCTACTGI 1 1 1 GTCATATCTCTTCCO 


2052 




GGGAAGAGATATGACAAAACAGTAGAAACTGTCCAAGGTCCA 
TCAAGAGTGTTTGAGCAGIAAGGAAAGTTATTGGCGAGATTTC 
CAAGGACGCCTGGCGATGGTTCC 1 OAOAALjAAA 1 (j 1 


2053 




CTTTCCTTACTGCTCM 


2054 




TTGAGCAGTAAGGAAAG 


2055 


Haemophilia A 

Thr295lle 

ACT-ATT 


CATTTCTTGTGAGGAACCATCGCCAGGCGTCCTTGGAAATCT 
CGCCAATAACTTTCCTTACTGCTCAAACACTCTTGATGGACCT 
TGGACAGTTTCTACTG 1 1 1 1 GTCATATCTCTTCCCA 


2056 




TGGGAAGAGATATGACAAAACAGTAGAAACTGTCCAAGGTCC 
ATCMGAGTGTTTGAGCAGTAAGGAAAGTTATTGGCGAGATTT 
CCAAGGACGCCTGGCGAT bo 1 1 00 1 OAOAAvjAAA i <j 


2057 




TTTCCTTACTGCTCAAA 


2058 




TTTGAGCAGTAAGGAAA 


2059 


Haemophilia A 

Ala296Val 

GCT-GTT 


TTCTTGTGAGGAACCATCGCCAGGCGTCCTTGGAAATCTCGC 
CAATAACTTTCCTTACTGCTCAAACACTCTTGATGGACCTTGG 
ACAGTTTCTACTGTTTTGTCATATCTCTTCCCACCA 


2060 




TGGTGGGAAGAGATATGACAAAACAGTAGAAACTGTCCAAGG 
TCCATCAAGAGTGTTTGAGCAGTAAGGAAAGTTATTGGCGAG 
ATTTCCAAGGACGCCTGGCGATGGTTCC1 OAuAAbAA 


2061 




CCTTACTGCTCAAACAC 


2062 




GTGTTTGAGCAGTAAGG 


2063 


Haemophilia A 

Leu308Pro 

CTG-CCG 


TCTCGCCAATAACTTTCCTTACTGCTCAAACACTCTTGATGGA 
CCTTGGACAGTTTCTACIGI 1 1 1 GTCATATCTCTTCCCACCAA 
CATGGTAATATCTTGGATCTTTAAAATGAATATTA 


2064 




TMTATTCATTTTAAAGATCCAAGATATTACCATGTTGGTGGGA 
AGAGATATGACAAAACAGTAGAAACTGTCCAAGGTCCATCAA 


2065 




Gl 1 ICIACIGTTTTGTC 


2066 




GACAAAACAGTAGAAAC 


2067 


Haemophilia A 

Glu321Lys 

gGAA-AAA 


ACAGCCTAATATAGCAAGACACTCTGACATTGTTTGGTTTGTC 
TGACTCCAGATGGCATGGAAGCTTATGTCAAAGTAGACAGCT 
GTCCAGAGGAACCCCAACTACGAATGAAAAATAATG 


2068 



163 



03/27/01 08:40 pm 
03132.001 —[NYJ727898.1 
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CfinlcalPhenotypeA ; 
Mutation 


CorrectiflgOltgos 


SEQID 




CATTATTTTTCATTCGTAGTTGGGGTTCCTCTGGACAGCTGTC 
TACTTTGACATAAGCTTCCATGCCATCTGGAGTCAGACAAACC 
AAACAATGTCAGAGTGTCTTGCTATATTAbbU 1 b 1 


2069 




ATGGCATGGAAGCTTAT 


2070 




ATAAGCTTCCATGCCAT 


2071 


Haemophilia A 

Tyr323Term 

TATg-TAA 


ATATAGCAAGACACTCTGACATTGTTTGGTTTGTCTGACTCCA 
GATGGCATGGMGCTTATGTCAAAGTAGACAGCTGTCCAGAG 
GAACCCCAACTACGAATGAAAAATAATGAAGAAGCG 


2072 




CGCTTCTTCATTA 1 1 1 1 1 (JATTCGTAGTTGGGGTTCCTCTGGA 
CAGCTGTCTACTTTGACATAAGCTTCCATGCCATCTGGAGTCA 
GACAAACCAAACAATGTCAGAGTGTCTTCaC/TA 1 A 1 


2073 




GAAGCTTATGTCAAAGT 


2074 




ACTTTGACATAAGCTTC 


2075 


Haemophilia A 

Val326Leu 

aGTA-CTA 


AAGACACTCTGACATTGTTTGGTTTGTCTGACTCCAGATGGCA 
TGGAAGCTTATGTCAAAGTAGACAGCTGTCCAGAGGAACCCC 
AACTACGAATGAAAAATAATGAAGAAGCGGAAGACT 


2076 




AGTCTTCCGCTTCTTCATTATTTTTCATTCGTAGTTGGGGTTC 
CTCTGGACAGCTGTCTACTTTGACATAAGCTTCCATGCCATCT 
GGAGTCAGACAAACCAAACAATGTCAGAGTGTO 1 1 


2077 




ATGTCAAAGTAGACAGC 


2078 




GCTGTCTACTTTGACAT 


2079 


Haemophilia A 

Cys329Arg 

cTGT-CGT 


TGACATTGTTTGGTTTGTCTGACTCCAGATGGCATGGAAGCTT 
ATGTCAAAGTAGACAGCIGTCCAGAGGMCCCCAACTACGAA 
TGAAAAATMTGAAGAAGCGGAAGACTATGATGATG 


2080 




CATCATCATAGTCTTCCGCTTCTTCATTATTTTTCATTCGTAGT 
TGGGGTTCCTCTGGACAGCTGTCTACTTTGACATAAGCTTCC 

a -r- y^v /\ a -r-/-v^/^ a r'/'X A A AAA ^ /"^ AAA A A T/"^T^ A 

ATGCCATCTGGAGTCAGACAAACCAAACAATbTLA 


2081 




TAGACAGCTCTCCAGAG 


2082 




CTCTGGACAGCTGTCTA 


2083 


Haemophilia A 

Cys329Tyr 

TGT-TAT 


GACATTGTTTGGTTTGTCTGACTCCAGATGGCATGGAAGCTTA 

TGTCAAAGTAGACAGCTGTCCAGAGGAACCCCAACTACGAAT 

GAAAAATAATGAAGAAGCGGAAGACTATGATGATGA 


2084 




TCATCATCATAGTCTTCCGCTTCTTCATTATTTTTCATTCGTAG 
TTGGGGTTCCTCTGGACAGCTGTCTACTTTGACATAAGCTTCC 

ATr^ppATrHY^PAPTPA/^APA AAPPAAAPAATfTTP 


2085 




AGACAGCTGTCCAGAGG 


2086 




CCTCTGGACAGCTGTCT 


2087 


Haemophilia A 

Arg336Term 

aCGA-TGA 


ACTCCAGATGGCATGGAAGCTTATGTCAAAGTAGACAGCTGT 
CCAGAGGAACCCCAACTACGAATGAAAAATAATGAAGAAGCG 
GAAGACTATGATGATGATCTTACTGATTCTGAAATGG 


2088 
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Clinical Phenotypefc 
Mutation 


Correctintt dittos 


— — 
SEQtD 

MO: 




CCATTTCAGAATCAGTAAGATCATCATCATAGTCTTCCGCTTC 
TTCATTATTTTTCATTCGTAGTTGGGGTTCCTCTGGACAGCTG 
TCTACTTTGACATAAGCTTCCATGCCA1CTGGAGT 


2089 




CCCAACTACGAATGAAA 


2090 




TTTCATTCGTAGTTGGG 


2091 


Haemophilia A 

Arg372Cys 

tCGC-TGC 


GATTCTGAAATGGATGTGGTCAGGTTTGATGATGACAACTCTC 
CTTCCTTTATCCAAATTCGCTCAGTTGCCAAGAAGCATCCTAA 
AACTTGGGTACATTACATTGCTGCTGAAGAGGAGG 


2092 




CCTCCTCTTCAGCAGCAATGTAATGTACCCAAGl 1 1 iaGGATG 

CTTCTTGGCAACTGAGCGAATTTGGATAAAGGMGGAGAGTT 

GTCATCATCAAACCTGACCACATCCATTTCAGAATC 


2093 




TCCAAATTCGCTCAGTT 


2094 




AACTGAGCGAATTTGGA 


2095 


Haemophilia A 

Arg372His 

CGC-CAC 


ATTCTGAAATGGATGTGGTCAGGTTTGATGATGACAACTCTCC 
TTCCTTTATCCAAATTCGCTCAGTTGCCAAGAAGCATCCTAAA 
ACTTGGGTACATTACATTGCTGCTGAAGAGGAGGA 


2096 




TCCTCCTCTTCAGCAGCAATGTAATGTACCCAAG 1 1 1 IAGGAT 
GCTTCTTGGCAACTGAGCGAATTTGGATAAAGGAAGGAGAGT 
TGTCATCATCAAACCTGACCACATCCATTTCAGAAT 


2097 




CCAAATTCGCTCAGTTG 


2098 




CAACTGAGCGAATTTGG 


2099 


Haemophilia A 

Ser373Leu 

TCA-TTA 


CTGAAATGGATGTGGTCAGGTTTGATGATGACAACTCTCCTTC 

CTTTATCCAAATTCGCTCAGTTGCCAAGAAGCATCCTAAAACT 

TGGGTACATTACATTGCTGCTGAAGAGGAGGACTG 


2100 




CAGTCCTCCTCTTCAGCAGCAATGTAATGTACCCAAGl 1 1 IAU 
GATGCTTCTTGGCAACTGAGCGAATTTGGATAAAGGAAGGAG 
AGTTGTCATCATCAAACCTGACCACATCCATTTCAG 


2101 




AATTCGCTCAGTTGCCA 


2102 




TGGCAACTGAGCGAATT 


2103 


Haemophilia A 

Ser373Pro 

cTCA-CCA 


TCTGAAATGGATGTGGTCAGGTTTGATGATGACAACTCTCCTT 
CCTTTATCCAAATTCGCTCAGTTGCCAAGAAGCATCCTAAAAC 
TTGGGTACATTACATTGCTGCTGAAGAGGAGGACT 


2104 




AGTCCTCCTCTTCAGCAGCAATGTAATGTACCCAAGTTT 1 AGU 
ATGCTTCTTGGCAACTGAGCGAATTTGGATAAAGGAAGGAGA 
GTTGTCATCATCAAACCTGACCACA l OOA 1 1 loAUA 


2105 




AAATTCGCICAGTTGCC 


2106 




GGCAACTGAGCGAATTT 


2107 


Haemophilia A 

Ser373Term 

TCA-TAA 


CTGAAATGGATGTGGTCAGGTTTGATGATGACAACTCTCCTTC 
CTTTATCCAAATTCGCTCAGTTGCCAAGAAGCATCCTAAAACT 
TGGGTACATTACATTGCTGCTGAAGAGGAGGACTG 


2108 
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CBnicarJ s iJeaotype& 
Mutation 


Correcting Oligos i 


SEOID 




CAGTCCTCCTCTTCAGCAGCAATGTAATGTACCCAAGl 1 1 iaG 
GATGCTTCTTGGCAACTGAGCGAATTTGGATAAAGGAAGGAG 
AGTTGTCATCATCAAACCTGACCAOAltXAl I IL-Ab 


2109 




AATTCGCTCAGTTGCCA 


2110 




TGGCAACTGAGCGAATT 


2111 


Haemophilia A 

He386Phe 

cATT-TTT 


CCTTCCTTTATCCAAATTCGCTCAGTTGCCAAGAAGCATCCTA 
AAACTTGGGTACATTACATTGCTGCTGAAGAGGAGGACTGGG 
ACTATGCTCCCTTAGTCCTCGCCCCCGATGACAGGT 


2112 




ACCTGTCATCGGGGGCGAGGACTAAGGGAGCATAGTCCCAG 
TCCTCCTCTTCAGCAGCAATGTAATGTACCCAAGTTTTAGGAT 
GCTTCTTGGCMCTGAGCGMTTTbbAI AAAbbAAbb 


2113 




TACATTACATTGCTGCT 


2114 




AGCAGCAATGTAATGTA 


2115 


Haemophilia A 

He386Ser 

ATT-AGT 


CTTCCTTTATCCAAATTCGCTCAGTTGCCAAGAAGCATCCTAA 
AACTTGGGTACATTACATTGCTGCTGAAGAGGAGGACTGGGA 
CTATGCTCCCTTAGTCCTCGCCCCCGATGACAGGTA 


2116 




TACCTGTCATCGGGGGCGAGGACTAAGGGAGCATAGTCCCA 
GTCCTCCTCTTCAGCAGCAATGTAATGTACCCAAGI 1 1 IAGGA 
TGCTTCTTGGCAACTGAGCGAAl 1 I GGATAAAbbAAb 


2117 




ACATTACATTGCTGCTG 


2118 




CAGCAGCAATGTAATGT 


2119 


Haemophilia A 

Glu390Gly 

GAG-GGG 


AAATTCGCTCAGTTGCCAAGAAGCATCCTAAAACTTGGGTACA 
TTACATTGCTGCTGAAGAGGAGGACTGGGACTATGCTCCCTT 
AGTCCTCGCCCCCGATGACAGGTAAGCAC 1 1 1 1 iGA 


2120 




TCAAAAAGTGCTTACCTGTCATCGGGGGCGAGGACTAAGGGA 
GCATAGTCCCAGTCCTCCTCTTCAGCAGCAATGTAATGTACC 
CAAGl 1 1 lAGGATGCTTCTTGGCAACTbAbObAAl 1 1 


2121 




TGCTGAAGAGGAGGACT 


2122 




AGTCCTCCTCTTCAGCA 


2123 


Haemophilia A 

Trp393Gly 

cTGG-GGG 


TCAGTTGCCAAGAAGCATCCTAAAACTTGGGTACATTACATTG 
CTGCTGAAGAGGAGGACIGGGACTATGCTCCCTTAGTCCTCG 
CCCCCGATGACAGGTAAGCACl 1 1 1 iGACTATTGGT 


2124 




ACCAATAGTCAAAAAGTGCTTACCTGTCATCGGGGGCGAGGA 
CTAAGGGAGCATAGTCCCAGTCCTCCTCTTCAGCAGCAATGT 
AATCTArrPAAfiTTTTAGGATGrTTCTTGGCAACTGA 


2125 




AGGAGGACTGGGACTAT 


2126 




ATAGTCCCAGTCCTCCT 


2127 


Haemophilia A 

Lys408lle 

AAA-ATA 


GCCTACCTAGAATTTTTCTTCCCAACCTCTCATC 1 1 1 1 1 1 1 U TC 

TTATACAGAAGTTATAAAAGTCAATATTTGAACAATGGCCCTC 

AGCGGATTGGTAGGAAGTACAAAAAAGTCCGATT 


2128 
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H Clinical Fbenotype& ■ 
i Mutation 


Correcting Oiigos 


SEQID 

lift* 




MTCGGACTTTTTTGTACTTCCTACCAATCCGCTGAGGGCCAT 
TGTTCAAATATTGAC 1 1 1 1 ATAACTTCTGTATAAGAGAAAAAAA 
GATGAGAbbT 1 bbbAAbAAAAA 1 1 L> 1 Abo 1 Auol« 


2129 




AAGTTATAAAAGTCAAT 


2130 




ATTGACTTTTATAACTT 


2131 


Haemophilia A 

Leu412Phe 

TTGa-TTT 


TTTTCTTCCCMCCTCTCATCTTTTTTTCTCTTATACAGAAGTT 

ATAAAAGTCAATATTTGAACAATGGCCCTCAGCGGATTGGTAG 

GAAGTACAAAAAAGTCCGATTTATGGCATACACA 


2132 




TGTGTATGCCATAMTCGGACTTTTTTGTACTTCCTACCAATC 
CGCTGAGGGCCATTGTTCAAATATTGACI 1 1 1 ATAACTTCTGT 

AT AAOA/"*AAAAAA A^AT^AOAPPTTP/^^AACA AAA 

ATAAGAbAAAAAAAbA 1 oAoAoLj 1 1 oooAAoAAAM 


2133 




CAATATTTGAACAATGG 


2134 




CCATTGTTCAAATATTG 


2135 


Haemophilia A 

Arg418Trp 

gCGG-TGG 


TCATCTTTTTTTCTCTTATACAGAAGTTATAAAAGTCAA 1 A 1 1 lb 
AACAATGGCCCTCAGCGGATTGGTAGGAAGTACAAAAAAGTC 
CGATTTATGGCATACACAGATGAAACCTTTAAGA 


2136 




TCTTAAAGGTTTCATCTGTGTATGCCATAAATCGGAC 1 1 1 1 1 iu 
TACTTCCTACCAATCCGCTGAGGGCCATTGTTCAAATATTGAC 
1 1 1 l ATAACTTCTGTATAAGAbAAAAAAAbAI bA 


2137 




GCCCTCAGCGGATTGGT 


2138 




ACCAATCCGCTGAGGGC 


2139 


Haemophilia A 

Gly420Val 

GGT-GTT 


TTTTTCTCTTATAC AGAAGTTATAAAAG 1 CAA 1 A 1 1 1 GAAUAA f 

GGCCCTCAGCGGATTGGTAGGAAGTACAAAAAAGTCCGATTT 

ATGGCATACACAGATGAAACCTTTAAGACTCGTGA 


2140 




TCACGAGTCTTAAAGGTTTCATCTGTGTATGCCATAAATCGGA 
CTrrTTTGTACTTCCTACCAATCCGCTGAGGGCCATTGTTCAA 

a -r a -l — r-yN a rvTTTT AT A A r>TT/"^T/^T ATA A A A A A A A 

ATATTGACl 1 1 lATAACTTCTbTAlAAbAbAAAAA 


2141 




GCGGATTGGTAGGAAGT 


2142 




ACTTCCTACCAATCCGC 


2143 


Haemophilia A 

Lys425Arg 

AAA-AGA 


GAAGTTATAAAAGTCAATATTTGAACAATGGCCCTCAGCGGAT 
TGGTAGGMGTACAAAAAAGTCCGATTTATGGCATACACAGAT 
GAAACCTTTAAGACTCGTGAAGCTATTCAGCATGA 


2144 




TCATGCTGAATAGCTTCACGAGTCTTAAAGGTTTCATCTGTGT 
ATGCCATAMTCGGACTTTTTTGTACTTCCTACCAATCCGCTG 
AP^rirraTTrSTTrAAATATTRAPTTTTATAAnTTfi 


2145 




GTACAAAAAAGTCCGAT 


2146 




AlCGGACIIIIIIblAC 


2147 


Haemophilia A 

Arg427Term 

cCGA-TGA 


TATAAAAGTCAATATTTGAACAATGGCCCTCAGCGGATTGGTA 
GGAAGTACAAAAAAGTCCGATTTATGGCATACACAGATGAAAC 
CTTTAAGACTCGTGAAGCTATTCAGCATGAATCAG 


2148 
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CHnieatPbenotype& 
Mutton 


CorrecfingOltgos 


SEQID 




CTGATTCATGCTGAATAGCTTCACGAGTCTTAAAGGT I I CATC 
TGTGTATGCCATAAATCGGAC 1 1 1 II I GTACTTCCTACCAATC 

x^^r'y* a /*"\ /""N /""\ f\ /"> A *T""T*/*1 1 T"^*H AAA T A ' r""T /"""^ A /"^ 1 ] I 1 AT A 

CGCTGAGGGCCATTGTTCAAATATTGAC 1 1 1 IA1A 


2149 




AAAAAGTCCGATTTATG 


2150 




CATAAATCGGACTTTTT 


2151 


Haemophilia A 

Tyr431Asn 

aTAC-AAC 


TATTTGAACAATGGCCCTCAGCGGATTGGTAGGAAGTACAAA 
AAAGTCCGATTTATGGCAIACACAGATGAAACCTTTAAGACTC 
GTGAAGCTATTCAGCATGAATCAGGAATCTTGGGAC 


2152 




GTCCCAAGATTCCTGATTCATGCTGAATAGCTTCACGAGTCTT 
AAAGGTTTCATCTGTGTATGCCATAAATCGGACI 1 1 1 1 IGTAC 
TTCCTACCAATCCGCTGAGGGCCATTGTTCAAA 1 A 


2153 




TTATGGCATACACAGAT 


2154 




ATCTGTGTATGCCATAA 


2155 


Haemophilia A 

Thr435lle 

ACC-ATC 


GCCCTCAGCGGATTGGTAGGAAGTACAAAAAAGTCCGATTTA 
TGGCATACACAGATGAAACCTTTAAGACTCGTGMGCTATTCA 
GCATGAATCAGGAATCTTGGGACCTTTACTTTATGG 


2156 




CCATAAAGTAAAGGTCCCAAGATTCCTGATTCATGCTGAATAG 
CTTCACGAGTCTTAAAGGTTTCATCTGTGTATGCCATAAATCG 
GAC 1 1 1 1 1 1 GTACTTCCTACCAATCCGCTGAGGGC 


2157 




AGATGAAACCTTTAAGA 


2158 




TCTTAAAGGTTTCATCT 


2159 


Haemophilia A 

Pro451Leu 

CCT-CTT 


ACACAGATGAAACCTTTAAGACTCGTGAAGCTATTCAGCATGA 

ATCAGGAATCTTGGGACCTTTACTTTATGGGGAAGTTGGAGA 

CACACTGTTGGTAAGTTGAAGAAAAGATTTAAGGTC 


2160 




GACCTTAMTCTTTTCTTCAACTTACCAACAGTGTGTCTCCAA 

CTTCCCCATAAAGTAAAGGTCCCAAGATTCCTGATTCATGCTG 

MTAGCTTCACGAGTCTTAMGGTTTCATCTGTGT 


2161 




CTTGGGACCTTTACTTT 


2162 




AAAGTAAAGGTCCCAAG 


2163 


Haemophilia A 

Pro451Thr 

aCCT-ACT 


TACACAGATGAAACCTTTAAGACTCGTGAAGCTATTCAGCATG 
MTCAGGAATCTTGGGACCTTTACTTTATGGGGAAGTTGGAGA 
CACACTGTTGGTAAGTTGAAGAAAAGATTTAAGGT 


2164 




ACCnAMTCTTTTCTTCAACTTACCAACAGTGTGTCTCCAACT 
TCCCCATAAAGTAAAGGTCCCAAGATTCCTGATTCATGCTGAA 


2165 




TCTTGGGACCTTTACTT 


2166 




AAGTAAAGGTCCCAAGA 


2167 


Haemophilia A 

Gly455Arg 

tGGG-AGG 


ACCTTTAAGACTCGTGAAGCTATTCAGCATGAATCAGGAATCT 
TGGGACCTTTACTTTATGGGGAAGTTGGAGACACACTGTTGG 
TAAGTTGAAGAAAAGATTTAAGGTCAGGTAAGAAGA 


2168 
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f Cttnicat Pbenotype & : 
Mutation 


Correcting Qligos 


SEQiu 




TCTTCTTACCTGACCTTAAATCTTTTCTTCAACTTACCAACAGT 
GTGTCTCCAACTTCCCCATAAAGTAAAGGTCCCAAGATTCCTG 
ATTCATGCTGMTAGCTTt,AGbAb I b I I AAAbb i 


2169 




TACTTTATGGGGAAGTT 


2170 




AACTTCCCCATAAAGTA 


2171 


Haemophilia A 

Gly455Glu 

GGG-GAG 


CCTTTAAGACTCGTGAAGCTATTCAGCATGAATCAGGAATCTT 
GGGACCTTTACTTTATGGGGAAGTTGGAGACACACTGTTGGT 
AAGTTGAAGAAAAGATTTAAGGTCAGGTAAGAAbAA 


2172 




TTCTTCTTACCTGACCTTAAATCTTTTCTTCAACTTACCAACAG 
TGTGTCTCCAACTTCCCCATAAAGTAAAGGTCCCMGATTCCT 

GATTCATbb 1 bAA 1 Abu 1 1 UAbbAb awmjo 


2173 




ACTTTATGGGGAAGTTG 


2174 




CAACTTCCCCATAAAGT 


2175 


Haemophilia A 

Asp459Asn 

aGAC-AAC 


CGTGAAGCTATTCAGCATGAATCAGGAATCTTGGGACCTTTAC 
TTTATGGGGAAGTTGGAGACACACTGTTGGTAAGTTGAAGAA 
MGATTTAAGGTCAGGTAAGAAGAAAAAb 1 b 1 bbAb 


2176 




CTCCAGACTTTTTCTTCTTACCTGACCTTAAATC 1 1 1 ibTTCAA 
CTTACCAACAGTGTGTCTCCAACTTCCCCATAAAGTAAAGGTC 
CCAAGATTCCTGATTLA 1 bb 1 bAA 1 Abb I l bAbb 


2177 




AAGTTGGAGACACACTG 


2178 




CAGTGTGTCTCCAACTT 


2179 


Haemophilia A 

Phe465Cys 

TTT-TGT 


TGTTGATCCTAGTCGTTTTAGGATTTGATCTTAGATCTCGCTTA 
TACTTTCAGATTATATTTAAGAATCAAGCAAGCAGACCATATAA 
CATCTACCCTCACGGAATCACTGATGTCCbTuo 


2180 




GGACGGACATCAGTGATTCCGTGAGGGTAGATGTTATATGGT 
CTGCTTGCTTGATTCTTAAATATAATCTGAAAGTATAAGCGAG 
ATCTAAGATGAAA l bb 1 AAAAbbAb 1 AbbA 1 bAAUA 


2181 




GATTATATTTAAGAATC 


2182 




GATTCTTAAATATAATC 


2183 


Haemophilia A 

Ala469Gly 

GCA-GGA 


TCGTTTTAGGATTTGATCTTAGATCTCGCTTATACTTTCAGATT 
ATATTTAAGAATCAAGCAAGCAGACCATATAACATCTACCCTC 
ACGGMTCACTGATGTCCGTCCTTTGTATTCAAG 


2184 




CTTGAATACAAAGGACGGACATCAGTGATTCCGTGAGGGTAG 
ATGTTATATGGTCTGCTTGCTTGATTCTTAAATATAATCTGAAA 
fiTATAAf^rf^ARATrTAAGATCAAATCCTAAAACGA 


2185 




GAATCAAGCAAGCAGAC 


2186 




GTCTGCTTGCTTGATTC 


2187 


Haemophilia A 

Arg471Gly 

cAGA-GGA 


TTAGGATTTGATCTTAGATCTCGCTTATACTTTCAGATTATATT 
TAAGAATCAAGCAAGCAGACCATATAACATCTACCCTCACGG 
AATCACTGATGTCCGTCCTTTGTATTCAAGGAGAT 


2188 
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: £HniealPhenotype& 
Mutation 


Correcting Oiigos 


SEQID 

fiU. 




ATCTCCTTGAATACAAAGGACGGACATCAGTGATTCCGTGAG 
GGTAGATGTTATATGGTCIGCTTGCTTGATTCTTAAATATAATC 

•^-^v a a a a *T" a A A /"% ATPT A A O ATP A A A "TOOT A A 

TGAAAGTATAAGCGAGATC I AAGATCAAA iCCIAA 


2189 




AAGCAAGCAGACCATAT 


2190 




ATATGGTCTGCTTGCTT 


2191 


Haemophilia A 

Tyr473Cys 

TAT-TGT 


TTGATCTTAGATCTCGCTTATACTTTCAGATTATATTTAAGAAT 
CAAGCAAGCAGACCATATAACATCTACCCTCACGGAATCACT 
GATGTCCGTCCTTTGTATTCAAGGAGATTACCAAA 


2192 




TTTGGTAATCTCCTTGAATACAAAGGACGGACATCAGTGATTC 
CGTGAGGGTAGATGTTAIATGGTCTGCTTGCTTGATTCTTAAA 

__ . . « —a— . aaa /""*t~ a a A /"""v /"■> A A T^TA A O* A TO A A 

TATAATCTGAAAGTATAAGCGAGATCTAAGA ICAA 


2193 




CAGACCATATAACATCT 


2194 




AGATGTTATATGGTCTG 


2195 


Haemophilia A 

Tyr473His 

aTAT-CAT 


TTTGATCTTAGATCTCGCTTATACTTTCAGATTATATTTAAGAA 

TCAAGCAAGCAGACCATATAACATCTACCCTCACGGAATCACT 

GATGTCCGTCCTTTGTATTCAAGGAGATTACCAA 


2196 




TTGGTAATCTCCTTGAATACAAAGGACGGACATCAGTGATTCC 
GTGAGGGTAGATGTTATATGGTCTGCTTGCTTGATTCTTAAAT 
ATAATCTGAAAGTATAAGCGAGATCTAAGATCAAA 


2197 




GCAGACCAWAACATC 


2198 




GATGTTATATGGTCTGC 


2199 


Haemophilia A 

He475Thr 

ATC-ACC 


TTAGATCTCGCTTATACTTTCAGATTATATTTAAGAATCAAGCA 

AGCAGACCATATAACAICTACCCTCACGGAATCACTGATGTCC 

GTCCTTTGTATTCAAGGAGATTACCAAAAGGTAA 


2200 




TTACCTTTTGGTAATCTCCTTGAATACAAAGGACGGACATCAG 
TGATTCCGTGAGGGTAGATGTTATATGGTCTGCTTGCTTGATT 

aaa T" a A a i"^W /*N AAA f\T* A T A A /^/^/™* A /"^ A T^*^T A A 

CTTAAATATAATCTGAAAGTATAAGCGAGATCTAA 


2201 




ATATAACATCTACCCTC 


2202 




GAGGGTAGATGTTATAT 


2203 


Haemophilia A 

Gly479Arg 

cGGA-AGA 


TTATACTTTCAGATTATATTTAAGAATCAAGCAAGCAGACCATA 
TAACATCTACCCTCACGGAATCACTGATGTCCGTCCTTTGTAT 
TCAAGGAGATTACCAAAAGGTAAATATTCCCTCG 


2204 




CGAGGGMTATTTACCTTTTGGTAATCTCCTTGAATACAAAGG 
ACGGACATCAGTGATTCCGTGAGGGTAGATGTTATATGGTCT 

o otto OTTO ATTPTTA A A TAT A ATPTf^ A A AETATA A 
V3V> 1 I bU 1 1 bn 1 1 U I 1 AAA 1 A 1 AM 1 \u I OMMMO 1 A 1 MM 


2205 




ACCCTCACGGAATCACT 


2206 « 




AGTGATTCCGTGAGGGT 


2207 


Haemophilia A 

Thr522Ser 

aACT-TCT 


CCAATTCTGCCAGGAGAAATATTCAAATATAAATGGACAGTGA 
CTGTAGAAGATGGGCCAACTAAATCAGATCCTCGGTGCCTGA 
CCCGCTATTACTCTAGTTTCGTTAATATGGAGAGAG 


2208 
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Cfinical Genotype & 
Mutation 


Correcting Oligos 


SEQID 




CTCTCTCCATATTAACGAAACTAGAGTAATAGCGGGTCAGGC 
ACCGAGGATCTGATTTAGTTGGCCCATCTTCTACAGTCACTGT 
CCATTTATATTTGMTATTTCTCCTGGCAGAA 1 1 bb 


2209 




ATGGGCCAACTAAATCA 


2210 




TGATTTAGTTGGCCCAT 


2211 


Haemophilia A 

Asp525Asn 

aGAT-AAT 


CCAGGAGAAATATTCAAATATAAATGGACAGTGACTGTAGAAG 
ATGGGCCAACTAAATCAGATCCTCGGTGCCTGACCCGCTATT 
ACTCTAGTTTCGTTAATATGGAGAGAGATCTAGCTT 


2212 




AAGCTAGATCTCTCTCCATATTAACGAAACTAGAGTAATAGCG 
GGTCAGGCACCGAGGATCTGATTTAGTTGGCCCATCTTCTAC 
AGTCACTGTCCATTTATA 1 1 IGAATAI 1 IC/I CO 1 bb 


2213 




CTAAATCAGATCCTCGG 


2214 




CCGAGGATCTGATTTAG 


2215 


Haemophilia A 

Arg527Trp 

tCGG-TGG 


GAAATATTCAAATATAAATGGACAGTGACTGTAGAAGATGGGC 

CAACTAAATCAGATCCTCGGTGCCTGACCCGCTATTACTCTA 

GTTTCGTTAATATGGAGAGAGATCTAGCTTCAGGAC 


2216 




GTCCTGAAGCTAGATCTCTCTCCATATTAACGAAACTAGAGTA 
ATAGCGGGTCAGGCACCGAGGATCTGATTTAGTTGGCCCATC 

. y^,' i • r™s * A ^VT*/"V 1 A "T 1 1 A T A 1 1 1 /"^ A A "T* A 111 /"^ 

TTCTACAGTCACTGTCCATTTATAl 1 IGAATATTTC 


2217 




CAGATCCTCGGTGCCTG 


2218 




CAGGCACCGAGGATCTG 


2219 


Haemophilia A 

Arg531Cys 

cCGC-TGC 


TATAAATGGACAGTGACTGTAGAAGATGGGCCAACTAAATCA 

GATCCTCGGTGCCTGACCCGCTATTACTCTAGTTTCGTTAATA 

TGGAGAGAGATCTAGCTTCAGGACTCATTGGCCCTC 


2220 




GAGGGCCAATGAGTCCTGAAGCTAGATCTCTCTCCATATTAA 
CGAAACTAGAGTAATAGCGGGTCAGGCACCGAGGATCTGATT 
TAGTTGGCCCATCTTCTACAGTCACTGTCCATTTA 1 A 


2221 




GCCTGACCCGCTATTAC 


2222 




GTAATAGCGGGTCAGGC 


2223 


Haemophilia A 

Arg531Gly 

cCGC-GGC 


TATAAATGGACAGTGACTGTAGAAGATGGGCCAACTAAATCA 

GATCCTCGGTGCCTGACCCGCTATTACTCTAGTTTCGTTAATA 

TGGAGAGAGATCTAGCTTCAGGACTCATTGGCCCTC 


2224 




GAGGGCCAATGAGTCCTGAAGCTAGATCTCTCTCCATATTAA 
CGAAACTAGAGTAATAGCGGGTCAGGCACCGAGGATCTGATT 
t a pttp p ppp atpttpt a p A <TTP A PTfTTfT ATTT AT A 


2225 




GCCTGACCCGCTATTAC 


2226 




GTAATAGCGGGTCAGGC 


2227 


Haemophilia A 

Arg531His 

CGC-CAC 


ATAAATGGACAGTGACTGTAGAAGATGGGCCAACTAAATCAG 
ATCCTCGGTGCCTGACCCGCTATTACTCTAGTTTCGTTAATAT 
GGAGAGAGATCTAGCTTCAGGACTCATTGGCCCTCT 


2228 
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CKniealPhenotype& 
Mutation 


Correcting QUgos J 


SEQtD 




AGAGGGCCAATGAGTCCTGAAGCTAGATCTCTCTCCATATTAA 
CGAAACTAGAGTAATAGCGGGTCAGGCACCGAGGATCTGATT 
TAGTTGGCCCATCTTCTACAbTUAL. 1 b I oUA i MAI 


2229 




CCTGACCCGCTATTACT 


2230 




AGTAATAGCGGGTCAGG 


2231 


Haemophilia A 

Ser534Pro 

cTCT-CCT 


ACAGTGACTGTAGAAGATGGGCCAACTAAATCAGATCCTCGG 
TGCCTGACCCGCTATTACICTAGTTTCGTTAATATGGAGAGAG 
ATCTAGCTTCAGGACTCATTGGCCCTCTCCTCATCT 


2232 




AGATGAGGAGAGGGCCAATGAGTCCTGAAGCTAGATCTCTCT 
CCATATTAACGAAACTAGAGTAATAGCGGGTCAGGCACCGAG 
GATCTGATTTAGTTGGCCCATCTTOTAOAb 1 UAL 1 b I 


2233 




GCTATTACICTAGTTTC 


2234 




GAAACTAGAGTAATAGC 


2235 


Haemophilia A 

Ser535Gly 

tAGT-GGT 


GTGACTGTAGAAGATGGGCCAACTAAATCAGATCCTCGGTGC 
CTGACCCGCTATTACTCTAGTTTCGTTAATATGGAGAGAGATC 
TAGCTTCAGGACTCATTGGCCCTCTCCTCATCTGCT 


2236 




AGCAGATGAGGAGAGGGCCAATGAGTCCTGAAGCTAGATCTC 
TCTCCATATTAACGAAACIAGAGTAATAGCGGGTCAGGCACC 
GAGGATCTGATTTAGTTGGCCCATCTTCTAOAG 1 UAL 


2237 




ATTACTCTAGTTTCGTT 


2238 




AACGAAACTAGAGTAAT 


2239 


Haemophilia A 

Val537Asp 

GTT-GAT 


TAGAAGATGGGCCAACTAAATCAGATCCTCGGTGCCTGACCC 
GCTATTACTCTAGTTTCGFAATATGGAGAGAGATCTAGCTTC 
AGGACTCATTGGCCCTCTCCTCATCTGCTACAAAGA 


2240 




TCTTTGTAGCAGATGAGGAGAGGGCCAATGAGTCCTGAAGCT 
AGATCTCTCTCCATATTAACGAAACTAGAGTAATAGCGGGTCA 
GGCACCGAGGATCTGAl 1 lAGTTGGLCLA 1 L 1 ILIA 


2241 




TAGTTTCGJTAATATGG 


2242 




CCATATTAACGAAACTA 


2243 


Haemophilia A 

Arg541Thr 

AGA-ACA 


CAACTAAATCAGATCCTCGGTGCCTGACCCGCTATTACTCTA 

GTTTCGTTAATATGGAGAGAGATCTAGCTTCAGGACTCATTGG 

CCCTCTCCTCATCTGCTACAAAGAATCTGTAGATCA 


2244 




TGATCTACAGATTCTTTGTAGCAGATGAGGAGAGGGCCAATG 

AGTCCTGAAGCTAGATCTCTCTCCATATTAACGAAACTAGAGT 

a a t hnnr*r s c r m a ppp a pp^ a r^rr: ATPTf^ ATTT A f^TTn 
AA 1 AbUbub 1 UAbbUMUubMbbn I U i on 1 1 I AO I i o 


2245 




TATGGAGAGAGATCTAG 


2246 




CTAGATCTCTCTCCATA 


2247 


Haemophilia A 

Asp542Gly 

GAT-GGT 


CTAAATCAGATCCTCGGTGCCTGACCCGCTATTACTCTAGTTT 
CGTTAATATGGAGAGAGATCTAGCTTCAGGACTCATTGGCCC 
TCTCCTCATCTGCTACAAAGAATCTGTAGATCAAAG 


2248 
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Clinical PhenotypeS 
Mutation 


CorrectinQ Oitaos 


SEQID 
NO: 




CTTTGATCTACAGATTCTTTGTAGCAGATGAGGAGAGGGCCA 
ATGAGTCCTGAAGCTAGAICTCTCTCCATATTAACGAAACTAG 
AGTAATAGCGGGTCAGGCACCGAGGA i CTGATTTAG 


2249 


GGAGAGAGATCTAGCTT 


2250 


AAGCTAGATCTCTCTCC 


2251 


Haemophilia A 

Asp542His 

aGAT-CAT 


ACTAAATCAGATCCTCGGTGCCTGACCCGCTATTACTCTAGTT 

TCGTTAATATGGAGAGAGATCTAGCTTCAGGACTCATTGGCC 

CTCTCCTCATCTGCTACAAAGAATCTGTAGATCAAA 


2252 


TTTGATCTACAGATTCTTTGTAGCAGATGAGGAGAGGGCCAAT 
GAGTCCTGAAGCTAGATCTCTCTCCATATTAACGAAACTAGAG 
TAATAGCGGGTCAGGCACCGAGGATCTGATTTAGT 


2253 


TGGAGAGAGATCTAGCT 


2254 


AGCTAGATCTCTCTCCA 


2255 


Haemophilia A 

Asp542Tyr 

aGAT-TAT 


ACTAAATCAGATCCTCGGTGCCTGACCCGCTATTACTCTAGTT 

TCGTTAATATGGAGAGAGATCTAGCTTCAGGACTCATTGGCC 

CTCTCCTCATCTGCTACAAAGAATCTGTAGATCAAA 


2256 


TTTGATCTACAGATTCTTTGTAGCAGATGAGGAGAGGGCCAAT 
GAGTCCTGAAGCTAGATCTCTCTCCATAnAACGAAACTAGAG 
TAATAGCGGGTCAGGCACCGAGGATCTGATTTAGT 


2257 


TGGAGAGAGATCTAGCT 


2258 


AGCTAGATCTCTCTCCA 


2259 


Haemophilia A 

Glu557Term 

aGAA-TAA 


GTTAATATGGAGAGAGATCTAGCTTCAGGACTCATTGGCCCT 

CTCCTCATCTGCTACAAAGAATCTGTAGATCAAAGAGGAAACC 

AGGTGAGTTCTTGCCTTTCCAAGTGCTGGGTTTCAT 


2260 


ATGAAACCCAGCACTTGGAAAGGCAAGAACTCACCTGGTTTC 
CTCTTTGATCTACAGATTCTTTGTAGCAGATGAGGAGAGGGC 
CAATGAGTCCTGAAGCTAGATCTCTCTCCATATTAAC 


2261 


GCTACAAAGAATCTGTA 


2262 


TACAGATTCTTTGTAGC 


2263 


Haemophilia A 

Ser558Phe 

TCT-TTT 


ATATGGAGAGAGATCTAGCTTCAGGACTCATTGGCCCTCTCC 

TCATCTGCTACAAAGAATCTGTAGATCAAAGAGGAAACCAGGT 

GAGTTCTTGCCTTTCCAAGTGCTGGGTTTCATTCTC 


2264 


GAGAATGAAACCCAGCACTTGGAAAGGCAAGAACTCACCTGG 
TTTCCTCTTTGATCTACAGATTCTTTGTAGCAGATGAGGAGAG 
GGCCAATGAGTCCTGAAGCTAGATCTCTCTCCATAT 


2265 


CAAAGAATCTGTAGATC 


2266 


GATCTACAGATTCTTTG 


2267 


Haemophilia A 

Val559Ala 

GTA-GCA 


TGGAGAGAGATCTAGCTTCAGGACTCATTGGCCCTCTCCTCA 
TCTGCTACAAAGAATCTGTAGATCAAAGAGGAAACCAGGTGA 
GTTCTTGCCTTTCCAAGTGCTGGGTTTCATTCTCAGT 


2268 
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|CfinjcalPbenotype& 

AflUtgliOfl 


Correcting Oligos 


SECUE> 
HQ: 




ACTGAGAATGAAACCCAGCACTTGGAAAGGCAAGAACTCACC 
TGGTTTCCTCTTTGATCTACAGATTCTTTGTAGCAGATGAGGA 
GAGGGCCAATGAGTCCTGAAGCTAGATCTCTCTCCA 


2269 


AGAATCTGTAGATCAAA 


2270 


TTTGATCTACAGATTCT 


2271 



EXAMPLE 14 
Hemophilia - Factor IX Deficiency 

The attached table discloses the correcting oligonucleotide base sequences for the 
Factor IX oligonucleotides of the invention. 



Table 21 

Factor IX Mutations and Genome-Correcting Oligos 



| CinfcatP!ienotype& 
Mutation 


1 SEQ ID 

Correcting Oligos 1 NQ . 


Haemophilia B 

Asn2Asp 

tAAT-GAT 


Al 1 ICAGI 1 1 1 ICI 1 GA 1 CATGAAAACGCCAACAAAATTCTGAA 
TCGGCCAAAGAGGTATAATTCAGGTAAATTGGAAGAGTTTGn 
CAAGGGAACCTTGAGAGAGAATGTATGGAAGAAA 


2272 


TTTCTTCCATACATTCTCTCTCAAGGTTCCCTTGAACAAACTCT 
TCCMTTTACCTGMTTATACCTCTTTGGCCGATTCAGAATTTT 
GTTGGCG 1 1 1 1 CATGATCAAGAAAAACTGAAAT 


2273 


AGAGGTATAATTCAGGT 


2274 


ACCTGAATTATACCTCT 


2275 


Haemophilia B 

Asn2lle 

AAT-ATT 


1 1 ICAGI 1 1 1 ICI IGAICAI GAAAACGCCAACAAAATTCTGAAT 

CGGCCAAAGAGGTATAATTCAGGTAAATTGGAAGAGTTTGTT 

CAAGGGAACCTTGAGAGAGAATGTATGGAAGAAAA 


2276 


TTTTCTTCCATACATTCTCTCTCAAGGTTCCCTTGAACAAACTC 
TTCCMTTTACCTGMTTATACCTCTTTGGCCGATTCAGAATTT 
TGTTGGCGI 1 1 1 CATGATCAAGAAAAACTGAAA 


2277 


GAGGTATAATTCAGGTA 


2278 


TACCTGAATTATACCTC 


2279 


Haemophilia B 

Asn2Tyr 

tAAT-TAT 


Al 1 ICAGI 1 1 1 ICI IGAI CATGAAAACGCCAACAAAATTCTGAA 
TCGGCCAAAGAGGTATAATTCAGGTAAATTGGAAGAGTTTGTT 
CAAGGGAACCTTGAGAGAGAATGTATGGAAGAAA 


2280 


TTTCTTCCATACATTCTCTCTCAAGGTTCCCTTGAACAAACTCT 
TCCMTTTACCTGMTTATACCTCTTTGGCCGATTCAGMTTTT 
GTTGGCGTTTTCATGATCAAGAAAAACTGAAAT 


2281 
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Clinical Pbeaotype& 
MutaSon 


Correcting Oiigos 


SEQID 




AGAGGTATAATTCAGGT 


2282 




ACCTGAATTATACCTCT 


2283 


Hapmonhilia B 

Ser3Pro 

tTCA-CCA 


TCAGI 1 1 1 1 CTTGATCATGAAAACGCCAACAAAATTCTGAATC 

GGCCAMGAGGTATMTTCAGGTAAATTGGAAGAGTTTGTTCA 

AGGGAACCTTGAGAGAGAATGTATGGAAGAAAAGT 


2284 


ACTTTTCTTCCATACATTCTCTCTCAAGGTTCCCTTGAACAAAC 

TCTTCCMTTTACCTGAATTATACCTCTTTGGCCGATTCAGAA 

TTTTGTTGGCGTTTTCATGATCAAGAAAAACTGA 


2285 




GGTATAATTCAGGTAAA 


2286 




TTTACCTGAATTATACC 


2287 


HaenrioDhilia B 

Gly4Asp 

GGT-GAT 


TTTTTCT 1 GArCATGAAAACGCCAACAAAATTCTGAATCGGCC 

AAAGAGGTATAATTCAGGTAAATTGGAAGAGTTTGTTCAAGGG 

AACCTTGAGAGAGAATGTATGGAAGAAAAGTGTAG 


2288 


CTACACTTTTCTTCCATACATTCTCTCTCAAGGTTCCCTTGAAC 
AMCTCTTCCAATTTACCTGAATTATACCTCTTTGGCCGATTCA 
GAAI 1 1 IGI 1 GGCGTTTTCATGATCAAGAAAAA 


2289 




TAATTCAGGTAAATTGG 


2290 




CCAATTTACCTGAATTA 


2291 


Haemoohilia B 

Gly4Ser 

aGGT-AGT 


GTTTTTCTTGATCATGAAAACGCCAACAAAATTCTGAATCGGC 
CAAAGAGGTATAATTCAGGTAAATTGGAAGAGTTTGTTCAAGG 
GAACCTTGAGAGAGAATGTATGGAAGAAAAGTGTA 


2292 




TACACTTTTCTTCCATACATTCTCTCTCAAGGTTCCCTTGAACA 
AACTCTTCCAATTTACCTGMTTATACCTCTTTGGCCGATTCA 
GAAI 1 1 IGI IGGCGI 1 1 1 CATGATCAAGAAAAAC 


2293 




ATAATTCAGGTAAATTG 


2294 




CAATTTACCTGAATTAT 


2295 


Haemoohilia B 

Lys5Glu 

tAAA-GAA 


TTTCTTGATCATGAAAACGCCAACAAAATTCTGAATCGGCCAA 

AGAGGTATAATTCAGGTAAATTGGAAGAGTTTGTTCAAGGGAA 

CCTTGAGAGAGAATGTATGGMGAAAAGTGTAGTT 


2296 




MCTACACTTTTCTTCCATACATTCTCTCTCAAGGTTCCCTTGA 
ACAMCTCTTCCMTTIACCTGAATTATACCTCTTTGGCCGATT 
CAGAAI 1 1 IGI 1 GGCG TTTTCATGATCAAGAAA 


2297 




ATTCAGGTAAATTGGAA 


2298 




TTCCAATTTACCTGAAT 


2299 


Haemophilia B 

Glu7Ala 

GAA-GCA 


ATCATGAAAACGCCAACAAAATTCTGAATCGGCCAAAGAGGTA 
TAATTCAGGTAAATTGGAAGAGTTTGTTCAAGGGAACCTTGAG 
AGAGAATGTATGGAAGAAAAGTGTAGI 1 1 IGAAGA 


2300 




TCTTCAAMCTACACTTTTCTTCCATACATTCTCTCTCAAGGTT 
CCCTTGMCAMCTCTTCCAATTTACCTGAATTATACCTCTTTG 
GCCGATTCAGMTTTTGTTGGCGTTTTCATGAT 


2301 
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: :C8racalPl»eno1ype& 
Mutation 


Correcting Oligos 


SEQID 




TAAATTGGAAGAGTTTG 


2302 




CAAACTCTTCCAATTTA 


2303 


Haemophilia B 

Glu7Lys 

gGM-AAA 


GATCATGAAAACGCCAACAAAATTCTGAATCGGCCAAAGAGG 
TATAATTCAGGTAAATTGGAAGAGTTTGTTCAAGGGAACCTTG 
AGAGAGAATGTATGGAAGAAAAGTGTAG 1 1 1 1 GAAG 


2304 


CTTCAAAACTACACTTTTCTTCCATACATTCTCTCTCAAGGTTC 
CCTTGAACAAACTCTTCCAATTTACCTGAATTATACCTCTTTGG 
CCGATTCAGAATTTTGTTGGCGTTTTCATGATC 


2305 


GTAAATTGGAAGAGTTT 


2306 


AAACTCTTCCAATTTAC 


2307 


Haemophilia B 

Glu7Val 

GM-GTA 


ATCATGAAAACGCCAACAAAATTCTGAATCGGCCAAAGAGGTA 
TAATTCAGGTAAATTGGAAGAGTTTGTTCAAGGGAACCTTGAG 
AGAGAATGTATGGAAGAAAAGTGTAG 1 1 1 IGAAGA 


2308 


TCTTCAAMCTACACTTTTCTTCCATACATTCTCTCTCAAGGTT 
CCCTTGAACAAACTCTTCCAATTTACCTGAATTATACCTCTTTG 
GCCGATTCAGAATTTTGTTGGCG 1 1 1 ICATGAT 


2309 


TAAATTGGAAGAGTTTG 


2310 


CAAACTCTTCCAATTTA 


2311 


Haemophilia B 

Glu8Ala 

GAG-GCG 


ATGAAAACGCCAACAAAATTCTGAATCGGCCAAAGAGGTATAA 
TTCAGGTAAATTGGAAGAGTTTGTTCAAGGGAACCTTGAGAG 
AGAATGTATGGAAGAAAAGTGTAG 1 1 1 1 GAAGAAGC 


2312 


GCTTCTTCAAAACTACACTTTTCTTCCATACATTCTCTCTCAAG 
GTTCCCTTGAACAAACTCTTCCAATTTACCTGAATTATACCTCT 
TTGGCCGATTCAGMTTTTGTTGGCGTTTTCAT 


2313 


ATTGGAAGAGTTTGTTC 


2314 


GAACAAACICTTCCAAT 


2315 


Haemophilia B 

Glu8Gly 

GAG-GGG 


ATGAAAACGCCAACAAAATTCTGAATCGGCCAAAGAGGTATAA 
TTCAGGTAAATTGGAAGAGTTTGTTCAAGGGAACCTTGAGAG 
AGAATGTATGGAAGAAAAGTGTAG 1 1 1 1 GAAGAAGC 


2316 


GCTTCTTCAAMCTACACTTTTCTTCCATACATTCTCTCTCAAG 
GTTCCCTTGAACAAACICTTCCAATTTACCTGAATTATACCTCT 
TTGGCCGATTCAGAA 1 1 1 IGI 1 GGCG 1 1 TTCAT 


2317 


ATTGGAAGAGTTTGTTC 


2318 


GAACAAACICTTCCAAT 


2319 


Haemophilia B 

Phe9Cys 

TTT-TGT 


AAAACGCCAACAAAATTCTGAATCGGCCAAAGAGGTATAATTC 
AGGTAAATTGGAAGAGTTTGTTCAAGGGAACCTTGAGAGAGA 
ATGTATGGAAGAAAAGTGTAG 1 1 1 IGAAGAAGCACG 


2320 




CGTGCTTCTTCAAAACTACACTTTTCTTCCATACATTCTCTCTC 
AAGGTTCCCTTGAACAAACTCTTCCAATTTACCTGAATTATAC 
CTCTTTGGCCGATTCAGAA 1 1 1 IGI IGGCGI 1 1 1' 


2321 
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plnicalFlie80type& 
Mutation 


Correcting Oligos 


SEQID 
NO: 




GGAAGAG1TTGTTCAAG 


2322 




CTTGAACAAACTCTTCC 


2323 


Haemophilia B 

Phe9lle 

gTTT-ATT 


GAAMCGCCMCAAMTTCTGAATCGGCCAAAGAGGTAiAAl 1 
CAGGTAAATTGGAAGAGTTTGTTCAAGGGAACCTTGAGAGAG 

AA 1 o I A 1 LjVjAAoAAAAo 1 o 1 Ao MM oMMumouAu 


2324 




GTGCTTCTTCAAAACTACACTTTTCTTCCATACATTCTCTCTCA 
AGGTTCCCTTGAACAAACTCTTCCAATTTACCTGAATTATACC 
TCTTTGGCCGATTCAGAA 1 1 1 IbMbbCbl I liu 


2325 




TGGAAGAGTTTGTTCAA 


2326 




TTGAACAAACTCTTCCA 


2327 


Haemophilia B 

Arg(-1)Ser 

AGGt-AGC 


TTACATI ICAGI 1 1 1 ICI 1 GAFCATGAAAACGCCAACAAAA 1 IC 
TGAATCGGCCAAAGAGGTATAATTCAGGTAAATTGGAAGAGTT 
TGTTCAAGGGAACCTTGAGAGAGAATGTAl bbAA 


2328 


TTCCATACATTCTCTCTCAAGGTTCCCTTGAACAAACTCTTCC 
AATTTACCTGAATTATACCTCTTTGGCCGATTCAGAAI 1 1 IGTT 

y^iT-TTTA A A A A O A A A A A rt T A AAA T/^T" A A 

GGCG MM CATGATCAAGAAAAAC 1 bAAA 1 b 1 AA 


2329 




CCAAAGAGGTATAATTC 


2330 




GAATTATACCTCTTTGG 


2331 


Haemophilia B 

Arg(-1)Thr 

AGG-ACG 


TTTACATTTCAGTTnTCTTGATCATGAAAACGCCAACAAAATT 
CTGAATCGGCCAAAGAGGTATAATTCAGGTAAATTGGAAGAG 

TTTrrrp a A prPA ApnTTnA^A^A^A ATTTTATf^ftA 


2332 


TCCATACATTCTCTCTCAAGGTTCCCTTGAACAAACTCTTCCA 
ATTTACCTGAATTATACCTCTTTGGCCGATTCAGAA 1 1 1 IGTTG 

i i ■ /-\ a t/^ A T/*N A A A A A A A ^"T/*^ A A ATPTA A A 

GCGl 1 1 iCATGATCAAGAAAAACTGAAAIbl AAA 


2333 




GCCAAAGAGGTATAATT 


2334 




AATTATACCTCTTTGGC 


2335 


Haemophilia B 

Lys(-2)Asn 

AAGa-AAT 


CTTTTACA1 1 ICAGI 1 1 1 1 CTTGATCATGAAAACGCCAACAAAA 
TTCTGAATCGGCCAAAGAGGTATAATTCAGGTAAATTGGAAGA 

ptttpttp A A O 1 A A mT^ A A C A A A77TT ATf^ 


2336 


CATACATTCTCTCTCAAGGTTCCCTTGAACAAACTCTTCCAAT 
TTACCTGMTTATACCTCTTTGGCCGATTCAGAATTTTGTTGG 
CG 1 1 M CATGATCAAGAAAAACTGAAATGTAAAAG 


2337 




CGGCCAAAGAGGTATAA 


2338 




TTATACCTCTTTGGCCG 


2339 


Haemophilia B 

Arg(-4)Gln 

CGG-CAG 


AATTAI ICI 1 1 IACAI 1 ICAGI 1 1 1 1 CTTGATCATGAAAACGCC 
AACAAAATTCTGAATCGGCCAAAGAGGTATAATTCAGGTAAAT 
TGGAAGAGTTTGTTCAAGGGAACCTTGAGAGAGA 


2340 


TCTCTCTCAAGGTTCCCTTGAACAAACTCTTCCAATTTACCTG 
AATTATACCTCTTTGGCCGATTCAGAATM IGI IGGUGI I 1 iCA 
TGATCAAGAAAAACTGAAATGTAAAAGAATAATT 


2341 
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?t Cflnical Pbenotype & 
Mutation 


Correcting OJigos ] 


SEQID 




TCTGAATCGGCCAAAGA 


2342 




TCTTTGGCCGATTCAGA 


2343 


Haemophilia B 

Arg(-4)Leu 

CGG-CTG 


AAI IAI ICI I I IACAI I ICAGI 1 1 1 1 CTTGATCATGAAAACGCC 
AACAAAATTCTGAATCGGCCAAAGAGGTATAATTCAGGTAAAT 
TGGAAGAG I 1 1 GTTCAAGGGAACOTTbAbAbAbA 


2344 




TCTCTCTCAAGGTTCCCTTGAACAAACTCTTCCAATTTACCTG 
AATTATACCTCTTTGGCCGATTCAGAA 1 1 1 1 GTTGGCGTTTTCA 
TGATCAAGAAAAACTGAAATGTAAAAGAATAATT 


2345 




TCTGAATCGGCCAAAGA 


2346 




TCTTTGGCCGATTCAGA 


2347 


Haemophilia B 

Arg(-4)Trp 

tCGG-TGG 


GAAI IAI ICI 1 1 IACAI 1 ICAGI 1 1 1 ICI 1 GATCATGAAAACGC 
CAACAAAATTCTGAATCGGCCAAAGAGGTATAATTCAGGTAAA 
TTGGAAGAGTTTGTTCAAGGGAACCTTGAGAGAG 


2348 




CTCTCTCAAGGTTCCCTTGAACAAACTCTTCCAATTTACCTGA 
ATTATACCTCTTTGGCCGATTCAGAATTTTGTTGGCG 1 1 1 ICAT 

. a * a A A A A A ^"V - AAA ^"\T" A A A A f*\ A A T" A A 1 1 

GATCAAGAAAAACTGAAATGTAAAAGAATAATTC 


2349 




TTCTGAATCGGCCAAAG 


2350 




CTTTGGCCGATTCAGAA 


2351 


Haemophilia B 

Gln11Term 

tCAA-TAA 


GCCAACAAAATTCTGAATCGGCCAAAGAGGTATAATTCAGGTA 
AATTGGAAGAGTTTGTTCAAGGGAACCTTGAGAGAGAATGTAT 

^> s~\ jl « a A A A A AT/NT A ATTTTA A A A A f^f^ A Z^/*"* A /"^ A A 

GGAAGAAAAGTGTAG 1 1 1 1 GAAGAAGCACbAbAAU 


2352 




CTTCTCGTGCTTCTTCAAAACTACACTTTTCTTCCATACATTCT 
CTCTCAAGGTTCCCTTGAACAAACTCTTCCAATTTACCTGAAT 
TATACCTCTTTGGCCGATTCAGAA 1 1 1 IGTTGGC 


2353 




AGTTTGTTCAAGGGAAC 


2354 




GTTCCCTTGAACAAACT 


2355 


Haemophilia B 

Gly12Ala 

GGG-GCG 


ACAAAATTCTGAATCGGCCAAAGAGGTATAATTCAGGTAAATT 
GGAAGAGTTTGTTCAAGGGAACCTTGAGAGAGAATGTATGGA 
AGAAAAGTGTAG 1 1 1 1 GAAGAAGCACGAGAAG 1 1 1 1 


2356 




AAMCTTCTCGTGCTTCTTCAAAACTACACTTTTCTTCCATACA 
TTCTCTCTCAAGGTTCCCTTGAACAAACTCTTCCAATTTACCT 
GAATTATACCTCTTTGGCCGATTCAGAA 1 1 1 IGT 


2357 




TGTTCAAGGGAACCTTG 


2358 




CAAGGTTCCCTTGAACA 


2359 


Haemophilia B 

Gly12Arg 

aGGG-AGG 


AACAAAATTCTGAATCGGCCAAAGAGGTATAATTCAGGTAAAT 
TGGAAGAGTTTGTTCAAGGGAACCTTGAGAGAGAATGTATGG 
AAGAAAAGTGTAG 1 1 1 1 GAAGAAGCACGAGAAGTTT 


2360 


AMCTTCTCGTGCTTCTTCAAAACTACACTTTTCTTCCATACAT 
TCTCTCTCAAGGTTCCCTTGAACAAACTCTTCCAATTTACCTG 
AATTATACCTCTTTGGCCGATTCAGAA 1 1 1 IGTT 


2361 
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-179- 



mutation 


Correcting Oligos 


SEQID 
HQ: 




TTGTTCAAGGGAACCTT 


2362 




AAGGTTCCCTTGMCAA 


2363 


Haemophilia B 

Gly12Glu 

GGG-GAG 


ACAAAATTCTGAATCGGCCAAAGAGGTATAATTCAGGTAAATT 
GGAAGAGTTTGTTCAAGGGAACCTTGAGAGAGAATGTATGGA 

A /"N A A A A /^TOT A 1 I "I TO A A A A PO A PP A A A \ \ \ T 

AGAAAAGTGTAG Mil GAAbAAbbAubAbAAb i 1 II 


2364 




AAMCTTCTCGTGCTTCTTCAAMCTACACTTTTCTTCCATACA 
TTCTCTCTCAAGGTTCCCTTGAACAMCTCTTCCAATTTACCT 
GAATTATACCTCTTTGGCCGATTCAGAAI 1 1 IGT 


2365 




TGTTCAAGGGAACCTTG 


2366 




CAAGGTTCCCTTGAACA 


2367 


Haemophilia B 

Glu17Gln 

aGAA-CAA 


CGGCCAAAGAGGTATAATTCAGGTAAATTbbAAUAbl 1 Ibl IU 
AAGGGAACCTTGAGAGAGAATGTATGGAAGAAAAGTGTAGTT 
TTGAAGAAGCACGAGAAb 1 1 1 1 1 bAAAAuAL 1 bAAA 


2368 




TTTCAGTGTTTTCAAAAACTTCTCGTGCTTCTTCAAAACTACAC 
TTTTCTTCCATACATTCTCTCTCAAGGTTCCCTTGAACAAACTC 
TTCCAATTTACCTGAATTATACCTCTTTGGCCG 


2369 




TTGAGAGAGAATGTATG 


2370 




CATACATTCTCTCTCAA 


2371 


Haemophilia B 

Glu17Lys 

aGAA-AAA 


CGGCCAAAGAGGTATAATTCAGGTAAATI GGAAGAG 1 1 IGI IC 
AAGGGAACCTTGAGAGAGAATGTATGGAAGAAAAGTGTAGTT 

i in A A A A a OO AOA A PTTTTT^ A A A AP A OTP AAA 

TTGAAGAAGCACGAGAAG 1 1 1 1 1 bAAAAUAU 1 bAAA 


2372 




TTTCAGTGTmCAAAAACTTCTCGTGCTTCTTCAAAACTACAC 
TTTTCTTCCATACATTCTCTCTCAAGGTTCCCTTGAACAAACTC 
TTCCAATTTACCTGAATTATACCTCTTTGGCCG 


2373 




TTGAGAGAGAATGTATG 


2374 




CATACATTCTCTCTCAA 


2375 


Haemophilia B 

Cys18Arg 

aTGT-CGT 


CCAAAGAGGTATAATTCAGGTAAATTGGAAGAGI 1 IGI ICAAG 
GGAACCTTGAGAGAGAATGTATGGAAGAAAAGTGTAG 1 1 1 IG 
AAGAAbGALbAbAAb 1 II II bAAAAL.AU 1 bAAAbAA 


2376 




HCTI ICAGIGI 1 1 ICAAAAACI 1 CTCGTGCTTCTTCAAAACTA 
CACTTTTCTTCCATACATTCTCTCTCAAGGTTCCCTTGAACAA 
ACTCTTCCAATTTACCTGAATTATACCTCTTTGG 


2377 




AGAGAGAATGTATGGAA 


2378 




TTCCATACATTCTCTCT 


2379 


Haemophilia B 

Cys18Tyr 

TGT-TAT 


CAAAGAGGTATAATTCAGGTAAATTGGAAGAG 1 1 IGI ICAAGG 
GAACCTTGAGAGAGAATGTATGGAAGAAAAGTGTAG 1 1 1 IGAA 
GAAGCACGAGAAG 1 1 1 1 1 GAAAACACTGAAAGAAC 


2380 




G 1 1 C 1 1 1 CAG 1 G 1 1 1 1 CAAAAAC 1 1 CTCGTGCTTCTTCAAAACT 
ACACTTTTCTTCCATACATTCTCTCTCAAGGTTCCCTTGAACAA 
ACTCTTCCAATTTACCTGAATTATACCTCTTTG 


2381 
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Mutation 


Correcting Oltgos 


SEQID 




GAGAGAATGTATGGAAG 


2382 




CTTCCATACATTCTCTC 


2383 


Haprnoohilia B 

Glu20Val 

GAA-GTA 


GGTATAATTCAGGTAAATTGGAAGAG 1 1 1 G 1 TCAAGGGAACC I 
TGAGAGAGAATGTATGGAAGAAAAGTGTAG i 1 1 1 GAAGAAGC 
ACGAGAAG Mill GAAAACACTGAAAGAACAGTGAG 


2384 




CTCACTGTTCTTTCAGTGTTTTCAAAAACTTCTCGTGCTTCTTC 
AAMCTACACTTTTCTTCCATACATTCTCTCTCAAGGTTCCCTT 
GAACAAACTCTTCCAATTTACCTGAATTATACC 


2385 




ATGTATGGAAGAAAAGT 


2386 




ACI 1 1 ICIJCCAIACAT 


2387 


HaemoDhilia B 

Glu21Lys 

aGAA-AAA 


TATAATTCAGGTAAATTGGAAGAG HIGH CAAGGGAACCTTG 
AGAGAGAATGTATGGAAGAAAAGTGTAGI 1 1 IGAAGAAGCAC 
GAGAAGI 1 1 1 1 GAAAACACTGAAAGAACAGTGAGTA 


2388 




TACTCACTGTTCmCAGTGTTTTCAAAAACTTCTCGTGCTTCT 
TCAAMCTACACTTTTCTTCCATACATTCTCTCTCAAGGTTCCC 
TTGAACAAACTCTTCCAATTTACCTGAATTATA 


2389 




GTATGGAAGAAAAGTGT 


2390 




ACACI 1 1 ICI ICCAIAC 


2391 


HapmoDhilia B 

1 lUvl 1 IWlL/l IIIIU Irf 

Cys23Arg 
gTGT-CGT 


TCAGGTAAATTGGAAGAGTTTGTTCAAGGGAACCTTGAGAGA 
GAATGTATGGAAGAAAAGIGTAGI 1 1 1 GAAGAAGCACGAGAA 
G 1 1 1 1 1 GAAAACACTGAAAGAACAGTGAGTATTTCCA 


2392 


TGGAMTACTCACTGTTCTTTCAGTGTTTTCAAAAACTTCTCGT 
GCTTCTTCAAAACTACACI 1 1 1 CTTCCATACATTCTCTCTCAAG 
GTTCCCTTGAACAAACTCTTCCAATTTACCTGA 


2393 




AAGAAAAGTGTAGTTTT 


2394 




AAAAC 1 ACAC 1 1 1 ICI 1 


2395 


Haemoohilia B 

Cys23Tyr 

TGT-TAT 


CAGGTAAATTGGAAGAG 1 1 1 GTTCAAGGGAACCTTGAGAGAG 
AATGTATGGAAGAAAAGTGTAG 1 1 1 1 GAAGAAGCACGAGAAGT 
1 1 1 1 GAAAACACTGAAAGAACAGTGAGTATTTCCAC 


2396 




GTGGAMTACTCACTGTTCTTTCAGTGTTTTCAAAAACTTCTC 
GTGCTTCTTCAAAACTACAC 1 1 1 1 CTTCCATACATTCTCTCTCA 
AGGTTCCCTTGAACAAACTCTTCCAATTTACCTG 


2397 




AGAAAAGTGTAGTTTTG 


2398 




CAAAACTACACTTTTCT 


2399 


Haemophilia B 

Phe25Ser 

TTT-TCT 


AATTGGAAGAGI 1 IGI 1 CAAGGGAACCTTGAGAGAGAATGTAT 
GGAAGAAAAGTGTAGTTTTGAAGAAGCACGAGAAGI 1 1 1 IGAA 
AACACTGAAAGAACAGTGAGTATTTCCACATAATA 


2400 


TATTATGTGGAMTACTCACTGTTCTTTCAGTGTTTTCAAAAAC 
TTCTCGTGCTTCTTCAAAACTACACI 1 1 1 CTTCCATACATTCTC 
TCTCAAGGTTCCCTTGAACAAACTCTTCCAATT 


2401 
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CBiwcalPhenotype& 

mm A^i*^^ 

Mutation 


Correcting Oligos j 


SEQID 
MO: 




GTGTAGTTTTGAAGAAG 


2402 




CTTCTTCAAAACTACAC 


2403 


-taprnoohilia B 

Glu26Gln 
tGAA-CAA 


TTGGAAGAGTTTGTTCAAGGGAACCTTGAGAGAGAATGTATG 
GAAGAAAAGTGTAGTTTTGAAGAAGCACGAGAAGI 1 1 1 iGAAA 
ACACTGAMGMCAGTGAGTATTTCCAoATAATALL 


2404 




GGTATTATGTGGAAATACTCACTGTTCTTTCAGTG 1 1 1 lUAAAA 
ACTTCTCGTGCTTCTTCAAAACTACACI 1 1 1 CTTCCATACATTC 
TCTCTCAAGGTTCCCTTGAACAAACTCTTCCAA 


2405 




GTAGTTTTGAAGAAGCA 


2406 




TGCTTCTTCAAAACTAC 


2407 


Hppmnnhilia B 

Glu27Ala 
GAA-GCA 


AAGAGTI IGI rCAAGGGAACCTTGAGAGAGAATGTATGGAAG 
AAAAGTGTAGTTTTGAAGAAGCACGAGAAGI 1 1 1 IGAAAACAC 
TGAAAGAACAGTGAGTATTTCCACATAATACCCTTC 


2408 


GAAGGGTATTATGTGGAAATACTCACTGTTCI 1 ICAGIGI 1 1 1 
CAAAAACTTCTCGTGCTTCTTCAAAACTACAC 1 1 1 ICTTCCATA 
CATTCTCTCTCAAGGTTCCCTTGAACAAACTCTT 


2409 




TTTTGAAGAAGCACGAG 


2410 




CTCGTGCTTCTTCAAAA 


2411 


Hflpmnnhilia B 

Glu27Asp 

GAAg-GAC 


AGAGTTTGTTCAAGGGAACCTTGAGAGAGAATGTATGGAAGA 
AMGTGTAGTTTTGMGAAGCACGAGMGTTTTTGAAAACACT 
GAAAGAACAGTGAGTAl 1 1 CCACATAATACCC 1 1 LA 


2412 


TGAAGGGTATTATGTGGAAATACTCACTGTTCTTTCAGTGI 1 1 

tcaaaaacttctcgtgcttcttcaaaactacac 1 1 1 icttccat 
acattctctctcaaggttcccttgaacaaactct 


2413 




TTTGAAGAAGCACGAGA 


2414 




TCTCGTGCTTCTTCAAA 


2415 


Haprnonhilia B 

Glu27Lys 

aGAA-AAA 


GAAGAGI 1 IGI 1 CAAGGGAACCTTGAGAGAGAATGTATGGAA 
GAAAAGTGTAGTTTTGAAG AAGCACGAGAAG 1 1 1 1 IGAAAACA 
CTGAMGMCAGTGAGTATTTCCACATAATACCCTT 


2416 




AAGGGTATTATGTGGAAATACTCACTGTTCTTTCAGTGI IMC 
AAAAACTTCTCGTGCTTCTTCAAAACTACAC 1 1 1 ICTTCCATAC 
ATTCTCTCTCAAGGTTCCCTTGAACAAACTCTTC 


2417 




Gl II IGAAGAAGCACGA 


2418 




TCGTGCTTCTTCAAAAC 


2419 


Haemophilia B 

Glu27Val 

GAA-GTA 


1 a AnAPTTTPTTPA APPPA APrTTn AriAHAf^ A ATfTTATf^ A AH 

AAMGTGTAGTTTTGMGAAGCACGAGMGTTTTTGAAAACAC 
TGAAAGAACAGTGAGTATTTCCACATAATACCCTTC 






GAAGGGTATTATGTGGAAATACTCACTGTTCT 1 1 CAG 1 G 1 1 1 1 
CAAAAACTTCTCGTGCTTCTTCAAAACTACAC 1 1 1 ICTTCCATA 
CATTCTCTCTCAAGGTTCCCTTGAACAAACTCTT 


2421 
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Clinical Pneaotype & 
Mutation 


Correcting Oiigos 


SEQID 




1 1 1 IGAAGAAGCACGAG . 


2422 




CTCGTGCTTCTTCAAAA 


2423 


Haemophilia B 

Arg29Gln 

CGA-CAA 


TTGTTCAAGGGAACCTTGAGAGAGAATGTATGGAAGAAAAGT 
GTAGTTTTGMGMGCACGAGMGTTTTTGAAAACACTGAAAG 
AACAGTGAGTA 1 1 1 CCAOATAA 1 ACCC 1 I OA(jA 1 bo 


2424 




GCATCTGAAGGGTATTATGTGGAAATACTCACTGTTCTTTCAG 
TGTTTTCAAAMCTTCTCGTGCTTCTTCAAMCTACACTTTTCT 
TCCATACATTCTCTCTCAAGGTTCCCTTGAACAA 


2425 




AGAAGCACGAGAAGTTT 


2426 




AAACTTCTCGTGCTTCT 


2427 


Haemophilia B 

Arg29Pro 

CGA-CCA 


TTGTTCAAGGGAACCTTGAGAGAGAATGTATGGAAGAAAAGT 

GTAGTTTTGMGMGCACGAGMGTTTTTGAAAACACTGAAAG 

AACAGTGAGTATTTCCACATAATACCCTTCAGATGC 


2428 




GCATCTGAAGGGTATTATGTGGAAATACTCACTGTTCTTTCAG 
TGTTTTCAAAMCTTCTCGTGCTTCnCAAMCTACACTTTTCT 
TCCATACATTCTCTCTCAAGGTTCCCTTGAACAA 


2429 




AGAAGCACGAGAAGTTT 


2430 




AAACTTCTCGTGCTTCT 


2431 


Haemophilia B 

Arg29Term 

aCGA-TGA 


TTTGTTCAAGGGAACCTTGAGAGAGAATGTATGGAAGAAAAGT 
GTAGTTTTGMGMGCACGAGMGTTTTTGAAAACACTGAAAG 
AACAGTGAGTA 1 1 1 CCACATAATAOCC 1 1 LA(jA 1 L> 


2432 




CATCTGAAGGGTATTATGTGGAAATACTCACTGTTCTTTCAGT 
GTTTTCAAAAACTTCTCGTGCTTCTTCAAAAC 1 ACAC 1 1 1 ICTT 
CCATACATTCTCTCTCAAGGTTCCCTTGAACAAA 


2433 




AAGAAGCACGAGAAGTT 


2434 




AACTTCTCGTGCTTCTT 


2435 


Haemophilia B 

Glu30Lys 

aGAA-AAA 


GTTCAAGGGAACCTTGAGAGAGAATGTATGGAAGAAAAGTGT 
AGTTTTGMGMGCACGAGMGTTTTTGAAAACACTGAAAGAA 
CAGTGAGTATTTCCACATAATACCCTTCAGATGCAG 


2436 




CTGCATCTGAAGGGTATTATGTGGAAATACTCACTGTTCTTTC 
AGTGTTTTCAAAAACTTCTCGTGCTTCTTCAAAAC 1 ACAU 1 1 1 1 
CTTCCATACATTCTCTCTCAAGGTTCCCTTGAAC 


2437 




AAGCACGAGAAGTTTTT 


2438 




AAAAACTTCTC GTGCTT 


2439 


Haemophilia B 

Glu30Term 

aGAA-TAA 


GTTCAAGGGAACCTTGAGAGAGAATGTATGGAAGAAAAGTGT 
AGTTTTGMGMGCACGAGMGTTTTTGAAAACACTGAAAGAA 
CAGTGAGTATTTCCACATAATACCCTTCAGATGCAG 


2440 


CTGCATCTGAAGGGTATTATGTGGAAATACTCACTGTTCTTTC 
AGTGTTTTCAAAAACTTCTCGTGCTTCTTCAAAACI ACAC 1 1 1 1 
CTTCCATACATTCTCTCTCAAGGTTCCCTTGAAC 


2441 
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i Cffnfcaf Plienolype A 
ttutaftofl 


Correcting Oligos 


SEQtD 




AAGCACGAGAAGTTTTT 


2442 


AAAAACTTCTCGTGCTT 


2443 


Haemophilia B 

Glu33Asp 

GAAa-GAC 


CCTTGAGAGAGAATGTATGGAAGAAAAGTG'i AG 1 1 1 IGAAGAA 
GCACGAGAAGI 1 1 1 1 GAAAACACTGAAAGAACAGTGAGTATTT 
CCACATAATACCCTTCAbA 1 bCAbAbLA 1 AbAA 1 A 


2444 


TATTCTATGCTCTGCATCTGAAGGGTATTATGTGGAAATACTC 
ACTGTTCTTTCAGTG 1 1 1 1 CAAAAACTTCTCGTGCTTCTTCAAA 
ACTACACI 1 1 ICTTCCATACATTCTCTCTCAAGG 


2445 


Gil II IGAAAACACTGA 


2446 


TCAGTGTTTTCAAAAAC 


2447 


Haemophilia B 

Glu33Term 

tGAA-TAA 


AACCTTGAGAGAGAATGTATGGAAGAAAAG 1 G 1 AG 1 1 1 IGAAG 
AAGCACGAGAAGI 1 1 1 1 G AAAACACTGAAAGAACAGTGAGTAT 
TTCCACATAATACCCTTCAGATGCAGAGCATAGAA 


2448 


TTCTATGCTCTGCATCTGAAGGGTATTATGTGGAAATACTCAC 
TGTTCTTTCAGTG 1 1 1 1 CAAAAACTTCTCGTGCTTCTTCAAAAC 
TACACI 1 1 1 CTTCCATAC ATTCTCTCTCAAGGTT 


2449 


AAGI 1 1 1 IGAAAACACI 


2450 


AGTGTTTTCAAAAACTT 


2451 


Haemophilia B 

Trp42Term 

TGG-TAG 


CAAMCACTTTAGATATTACCGTTMTTTGTCTTCTTTTATTCTT 
TATAGACTGAAI 1 1 1 GGAAGCAGTATGTTGGTAAGCAATTCAT 
TTTATCCTCTAGCTAATATATGAAACATATGAG 


2452 


CTCATATGTTTCATATATTAGCTAGAGGATAAAATGAATTGCTT 
ACCAACATACTGCTTCCAAAATTCAGTCTATAAAGAATAAAAG 
AAGACAAATTAACGGTAATATCTAAAGTG 1 IMG 


2453 


IGAAI 1 1 IGGAAGCAGI 


2454 


ACTGCTTCCAAAATTCA 


2455 


Haemophilia B 

Lys43Glu 

gAAG-GAG 


AAACACI 1 1 AGATATTACCG'I IAAI 1 IGICI ICI 1 1 IAI ICI 1 IA 
TAGACTGAAI 1 1 1 GGAAGCAGTATGTTGGTAAGCAATTCATTT 

TIT^^T/^TA^T A AT AT AX/"* A A ArATATf'APA A 

TATCCTCTAGCTAATATA i bAAACA 1 A 1 bAbAA 


2456 


TTCTCATATGTTTCATATATTAGCTAGAGGATAAAATGAATTGC 
TTACCAACATACTGCTTCCAAAATTCAGTCTATAAAGAATAAAA 
GAAGACAAATTAACGGTAATATCTAAAGTGTTT 


2457 


AAI II IGGAAGCAGI A 1' 


2458 


ATACTGCTTCCAAAATT 


2459 


Haemophilia B 

Gln44Term 

gCAG-TAG 


CACI 1 1 AGA I'ATTACCGTTAA 1 1 IGICI ICI 1 1 IAI ICI 1 IAIAG 
ACTGMTTTTGGMGCAGTATGTTGGTAAGCAATTCATTTTATC 
CTCTAGCTAATATATGAAACATATGAGAATTA 


2460 


TAATTCTCATATGTTTCATATATTAGCTAGAGGATAAAATGAAT 

TGCTTACCAACATACTGCTTCCAAAATTCAGTCTATAAAGAATA 

AAAGAAGACAAATTAACGGTAATATCTAAAGTG 


2461 
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Clinical Phenotype& 
Mutation 


Correcting Oligos 


SEQID 




TTTGGAAGCAGTATGTT 


2462 


AACATACTGCTTCCAAA 


2463 


Haemophilia B 

Asp49Gly 

GAT-GGT 


CCGGGCATf C I AAGCAG 1 1 IACGIGCCAAI ICAAI I ICI IAAC 
CTATCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTA 
AATGGCGGCAGTTGCAAGGATGACATTAATTCCTA 


2464 


TAGGAATTAATGTCATCCTTGCAACTGCCGCCATTTAAACATG 
GATTGGACTCACACTGATCTCCATCTTTGAGATAGGTTAAGAA 
ATTGAATTGGCACGTAAACTGCTTAGAATGCCCGG 


2465 


AGATGGAGATCAGTGTG 


2466 


CACACTGATCTCCATCT 


2467 


Haemophilia B 

Gln50His 

CAGt-CAC 


GCATTCTAAGCAG 1 1 1 ACGTGCCAATTCAAI 1 ICI IAACCIAIC 
TCAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGG 
CGGCAGTTGCAAGGATGACATTAATTCCTATGAA 


2468 


TTCATAGGAATTAATGTCATCCTTGCAACTGCCGCCATTTAAA 
CATGGATTGGACTCACACTGATCTCCATCTTTGAGATAGGTTA 
AGAAATTGAATTGGCACGTAAACTGCTTAGAATGC 


2469 


GGAGATCAGTGTGAGTC 


2470 


GACTCACACTGATCTCC 


2471 


Haemophilia B 

Gln50Pro 

CAG-CCG 


GGCATTCTMGCAGTTTACGTGCCAATTCAATTTCTTAACCTA 

TCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAAT 

GGCGGCAGTTGCAAGGATGACATTAATTCCTATGA 


2472 


TCATAGGAATTAATGTCATCCTTGCAACTGCCGCCATTTAAAC 
ATGGATTGGACTCACACTGATCTCCATCTTTGAGATAGGTTAA 
GAAATTGAATTGGCACGTAAACTGCTTAGAATGCC 


2473 


TGGAGATCAGTGTGAGT 


2474 


ACTCACACTGATCTCCA 


2475 


Haemophilia B 

Gln50Term 

tCAG-TAG 


GGGCATTCI AAGCAG 1 1 IACGTGCCAAI ICAAI 1 1 CTTAACCT 
ATCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAA 
TGGCGGCAGTTGCAAGGATGACATTAATTCCTATG 


2476 


CATAGGAATTAATGTCATCCTTGCAACTGCCGCCATTTAAACA 
TGGATTGGACTCACACTGATCTCCATCTTTGAGATAGGTTAAG 
AAATTGAATTGGCACGTAAACTGCTTAGAATGCCC 


2477 


ATGGAGATCAGTGTGAG 


2478 


CTCACACTGATCTCCAT 


2479 


Haemophilia B 

Cys51Arg 

gTGT-CGT 


CATTCTAAGCAGTTTACGTGCCAATTCAA 1 1 ICI 1 AACC 1 A 1 C 1 

CAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGG 

CGGCAGTTGCAAGGATGACATTAATTCCTATGAAT 


2480 


ATTCATAGGAATTAATGTCATCCTTGCAACTGCCGCCATTTAA 

ACATGGATTGGACTCACACTGATCTCCATCTTTGAGATAGGTT 

AAGAAATTGAATTGGCACGTAAACTGCTTAGAATG 


2481 
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CHniealPhenotype& 
Mutation 


Correc^ngOiigos 


SEQID 




GAGATCAGTGTGAGTCC 


2482 


GGACTCACACTGATCTC 


2483 


Haemophilia B 

Cys51Ser 

gTGT-AGT 


CATTCTAAGCAGI I IACGIGCCAAI ICAAI I I CTTAACCTATCT 
CAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGG 

^O^r«AnTT/^^A A/^^AT/^APATTA ATT/^OTATr'AAT 

CGGCAGTTGCAAGGA I (jALA 1 1 AA 1 1 L»L» 1 A 1 (jAA 1 


2484 


ATTCATAGGAATTAATGTCATCCTTGCAACTGCCGCCATTTAA 

ACATGGATTGGACTCACACTGATCTCCATCTTTGAGATAGGTT 

AAGAAATTGAATTGGCACGTAAACTGCTTAGAATG 


2485 


GAGATCAGIGTGAGTCC 


2486 


GGACTCACACTGATCTC 


2487 


Haemophilia B 

Cys51Trp 

TGTg-TGG 


TTCTAAGCAG 1 1 IACGIGCCAAI ICAAI 1 1 CTTAACCTATCTCA 

AAGATGGAGATCAGTGIGAGTCCAATCCATGTTTAAATGGCG 

GCAGTTGCAAGGATGACATTAATTCCTATGAATGT 


2488 


ACATTCATAGGAATTAATGTCATCCTTGCAACTGCCGCCATTT 
AAACATGGATTGGACTCACACTGATCTCCATCTTTGAGATAGG 

I ■ • a /""v AAA "V"T* /*\ A A 1 1 ' /— V /"% S\ A A/NT AAA /^TAATT A /"N A A 

TTAAGAAATTGAATTGGCACGTAAACTGCTTAGAA 


2489 


GATCAGTGTGAGTCCAA 


2490 


TTGGACTCACACTGATC 


2491 


Haemophilia B 

Glu52Term 

tGAG-TAG 


TCTMGCAGTTTACGTGCCAATTCAATTTCTTAACCTATCTCAA 

AGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGGCGG 

CAGTTGCMGGATGACATTAATTCCTATGAATGTT 


2492 


AACATTCATAGGAATTAATGTCATCCTTGCAACTGCCGCCATT 
TAAACATGGATTGGACTCACACTGATCTCCATCTTTGAGATAG 
GTTAAGAAATTGAATTGGCACGTAAACTGCTTAGA 


2493 


ATCAGTGTGAGTCCAAT 


2494 


ATTGGACTCACACTGAT 


2495 


Haemophilia B 

Pro55Ala 

tCCA-GCA 


TTTACGTGCCAATTCAATnCTTAACCTATCTCAAAGATGGAG 
ATCAGTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCA 
AGGATGACATTAATTCCTATGAATGTTGGTGTCCCT 


2496 


AGGGACACCAACATTCATAGGAATTAATGTCATCCTTGCAACT 
GCCGCCATTTAAACATGGATTGGACTCACACTGATCTCCATCT 
TTGAGATAGGTTAAGAAATTGAATTGGCACGTAAA 


2497 


AGTCCAATCCATGTTTA 


2498 


TAAACATGGATTGGACT 


2499 


Haemophilia B 

Pro55Arg 

CCA-CGA 


TTACGTGCCAATTCAATTTCTTAACCTATCTCAAAGATGGAGA 
TCAGTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAA 
GGATGACATTAATTCCTATGAATGTTGGTGTCCCTT 


2500 


AAGGGACACCAACATTCATAGGAATTAATGTCATCCTTGCAAC 
TGCCGCCATTTAAACATGGATTGGACTCACACTGATCTCCATC 
TTTGAGATAGGTTAAGAAATTGAATTGGCACGTAA 


2501 
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i Cfinicaf Phenotype & 
Mutton 


Correcting Oligos 


SEQID 




GTCCAATCCATGTTTAA 


2502 


TTAAACATGGATTGGAC 


2503 


Haemophilia B 

Pro55Gln 

CCA-CAA 


TTACGTGCCAATTCAATTTCTTAACCTATCTCAAAGATGGAGA 
TCAGTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAA 
GGATGACATTAATTCCTATGAATGTTGGTGTCCCTT 


2504 


AAGGGACACCMCATTCATAGGAATTAATGTCATCCTTGCAAC 
TGCCGCCATTTAAACATGGATTGGACTCACACTGATCTCCATC 
TTTGAGATAGGTTAAGAAATTGAATTGGCACGTAA 


2505 


GTCCAATCCATGTTTAA 


2506 


TTAAACATGGATTGGAC 


2507 


Haemophilia B 

Pro55Leu 

CCA-CTA 


TTACGTGCCAATTCAATTTCTTAACCTATCTCAAAGATGGAGA 
TCAGTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAA 
GGATGACATTAATTCCTATGAATGTTGGTGTCCCTT 


2508 


AAGGGACACCAACATTCATAGGAATTAATGTCATCCTTGCAAC 
TGCCGCCATTTAAACATGGATTGGACTCACACTGATCTCCATC 
TTTGAGATAGGTTAAGAAATTGAATTGGCACGTAA 


2509 


GTCCAATCCATGTTTAA 


2510 


TTAAACATGGATTGGAC 


2511 


Haemophilia B 

Pro55Ser 

tCCA-TCA 


TTTACGTGCCAATTCAATTTCTTAACCTATCTCAAAGATGGAG 
ATCAGTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCA 
AGGATGACATTAATTCCTATGAATGTTGGTGTCCCT 


2512 


AGGGACACCAACATTCATAGGAATTAATGTCATCCTTGCAACT 
GCCGCCATTTAAACATGGATTGGACTCACACTGATCTCCATCT 
TTGAGATAGGTTAAGAAATTGAATTGGCACGTAAA 


2513 


AGTCCAATCCATGTTTA 


2514 


TAAACATGGATTGGACT 


2515 


Haemophilia B 

Cys56Arg 

aTGT-CGT 


ACGTGCCAATTCAATTTCTTAACCTATCTCAAAGATGGAGATC 
AGTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAAGG 
ATGACATTAATTCCTATGAATGTTGGTGTCCCTTTG 


2516 


CAAAGGGACACCAACATTCATAGGAATTAATGTCATCCTTGCA 

ACTGCCGCCATTTAAACATGGATTGGACTCACACTGATCTCC 

ATCTTTGAGATAGGTTAAGAAATTGAATTGGCACGT 


2517 


CCAATCCATGTTTAAAT 


2518 


ATTTAAACATGGATTGG 


2519 


Haemophilia B 

Cys56Ser 

aTGT-AGT 


ACGTGCCAATTCAATTTCTTAACCTATCTCAAAGATGGAGATC 
AGTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAAGG 
ATGACATTAATTCCTATGAATGTTGGTGTCCCTTTG 


2520 


CAAAGGGACACCAACATTCATAGGAATTAATGTCATCCTTGCA 

ACTGCCGCCATTTAAACATGGATTGGACTCACACTGATCTCC 

ATCTTTGAGATAGGTTAAGAAATTGAATTGGCACGT 


2521 
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; CHiwcaJ Pbeootype & 
Mutation 


Correcting Gligos 


SEQfD 




CCAATCCATGTTTAAAT 


2522 


ATTTAAACATGGATTGG 


2523 


Haemophilia B 
Cys56Ser 

t GT-TCT 


CGTGCCAATTCAATTTCTTAACCTATCTCAAAGATGGAGATCA 
GTGTGAGTCCMTCCATGTTTAAATGGCGGCAGTTGCAAGGA 
TGACATTMTTCCTATGMTGTTGGTGTCCi/TTTGG 


2524 


CCAAAGGGACACCAACATTCATAGGAATTAATGTCATCCTTGC 
AACTGCCGCCATTTAAACATGGATTGGACTCACACTGATCTCC 
ATCTTTGAGATAGGTTAAGAAATTGAATTGGCACG 


2525 


CAATCCATGTTTAAATG 


2526 


CATTTAAACATGGATTG 


2527 


Haemophilia B 

Cys56Tyr 

TGT-TAT 


CGTGCCAATTCAATTTCTTAACCTATCTCAAAGATGGAGATCA 
GTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAAGGA 
TGACATTAATTCCTATGAATGTTGGTGTCCCTTTGG 


2528 


CCAAAGGGACACCAACATTCATAGGAATTAATGTCATCCTTGC 
AACTGCCGCCATTTAAACATGGATTGGACTCACACTGATCTCC 
ATCTTTGAGATAGGTTAAGAAATTGAATTGGCACG 


2529 


CAATCCATGTTTAAATG 


2530 


CATTTAAACATGGATTG 


2531 


Haemophilia B 

Asn58Lys 

AATg-AAG 


ATTCAATTTCTTAACCTATCTCAAAGATGGAGATCAGTGTGAG 
TCCAATCCATGTTTAAATGGCGGCAGTTGCAAGGATGACATTA 
ATTCCTATGAATGTTGGTGTCCC 1 1 1 GGA 1 1 1 GAA 


2532 


TTCAAATCCAAAGGGACACCAACATTCATAGGAATTAATGTCA 

TCCTTGCAACTGCCGCCATTTAAACATGGATTGGACTCACACT 

GATCTCCATCTTTGAGATAGGTTAAGAAATTGAAT 


2533 


TGTTTAAATGGCGGCAG 


2534 


CTGCCGCCATTTAAACA 


2535 


Haemophilia B 

Gly59Asp 

GGC-GAC 


TCAATTTCTTAACCTATCTCAAAGATGGAGATCAGTGTGAGTC 

CAATCCATGTTTAAATGGCGGCAGTTGCAAGGATGACATTAAT 

TCCTATGAATGTTGGTGTCCCTTTGGATTTGAAGG 


2536 


CCTTCAAATCCAAAGGGACACCAACATTCATAGGAATTAATGT 

CATCCTTGCAACTGCCGCCATTTAAACATGGATTGGACTCACA 

CTGATCTCCATCTTTGAGATAGGTTAAGAAATTGA 


2537 


TTTAAATGGCGGCAGTT 


2538 


AACTGCCGCCATTTAAA 


2539 


Haemophilia B 

Gly59Val 

GGC-GTC 


TCAATTTCTTAACCTATCTCAAAGATGGAGATCAGTGTGAGTC 

CAATCCATGTTTAAATGGCGGCAGTTGCAAGGATGACATTAAT 

TCCTATGAATGTTGGTGTCCCTTTGGATTTGAAGG 


2540 


CCTTCAAATCCAAAGGGACACCAACATTCATAGGAATTAATGT 

CATCCTTGCAACTGCCGCCATTTAAACATGGATTGGACTCACA 

CTGATCTCCATCTTTGAGATAGGTTAAGAAATTGA 


2541 
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-188- 



Mutation 


Correcting Oligos 


SEQtD 
tiij. 




TTTAAATGGCGGCAGTT 


2542 


AACTGCCGCCATTTAAA 


2543 


Haemophilia B 

Gly59Ser 

tGGC-AGC 


TTCAATTTCTTAACCTATCTCAAAGATGGAGATCAGTGTGAGT 

CCAATCCATGTTTAAATGGCGGCAGTTGCAAGGATGACATTAA 

TTCCTATGAATGTTGGTGTCCCTTTGGATTTGAAG 


2544 


CTTCAAATCCAAAGGGACACCAACATTCATAGGAATTAATGTC 
ATCCTTGCAACTGCCGCCATTTAAACATGGATTGGACTCACAC 
TGATCTCCATCTTTGAGATAGGTTAAGAAATTGAA 


2545 


GTTTAAATGGCGGCAGT 


2546 


ACTGCCGCCATTTAAAC 


2547 


Haemophilia B 

Gly60Ser 

cGGC-AGC 


AATTTCTTAACCTATCTCAAAGATGGAGATCAGTGTGAGTCCA 
ATCCATGTTTAAATGGCGGCAGTTGCAAGGATGACATTAATTC 
CTATGAATGTTGGTGTCCCTTTGGATTTGAAGGAA 


2548 


TTCCTTCAAATCCAAAGGGACACCAACATTCATAGGAATTAAT 

GTCATCCTTGCAACTGCCGCCATTTAAACATGGATTGGACTCA 

CACTGATCTCCATCTTTGAGATAGGTTAAGAAATT 


2549 


TAAATGGCGGCAGTTGC 


2550 


GCAACTGCCGCCATTTA 


2551 


Haemophilia B 

Gly60Cys 

cGGC-TGC 


AATTTCTTAACCTATCTCAAAGATGGAGATCAGTGTGAGTCCA 
ATCCATGTTTAAATGGCGGCAGTTGCAAGGATGACATTAATTC 
CTATGAATGTTGGTGTCCCTTTGGATTTGAAGGAA 


2552 


TTCCTTCAAATCCAAAGGGACACCAACATTCATAGGAATTAAT 

GTCATCCTTGCAACTGCCGCCATTTAAACATGGATTGGACTCA 

CACTGATCTCCATCTTTGAGATAGGTTAAGAAATT 


2553 


TAAATGGCGGCAGTTGC 


2554 


GCAACTGCCGCCATTTA 


2555 


Haemophilia B 

Gly60Asp 

GGC-GAC 


ATTTCTTAACCTATCTCAAAGATGGAGATCAGTGTGAGTCCAA 
TCCATGTTTAAATGGCGGCAGTTGCAAGGATGACATTAATTCC 

A A A ^^^^^^ AapA ^"V A^T^ A ^^^^^^ A A AAA 

TATGAATGTTGGTGTCCCTTTGGATTTGAAGGAAA 


2556 


TTTCCTTCAAATCCAAAGGGACACCAACATTCATAGGAATTAA 

TGTCATCCTTGCAACTGCCGCCATTTAAACATGGATTGGACTC 

ACACTGATCTCCATCTTTGAGATAGGTTAAGAAAT 


2557 


AAATGGCGGCAGTTGCA 


2558 


TGCAACTGCCGCCATTT 


2559 


Haemophilia B 

Gly60Arg 

cGGC-CGC 


AATTTCTTAACCTATCTCAAAGATGGAGATCAGTGTGAGTCCA 
ATCCATGTTTAAATGGCGGCAGTTGCAAGGATGACATTAATTC 
CTATGAATGTTGGTGTCCCTTTGGATTTGAAGGAA 


2560 


TTCCTTCAAATCCAAAGGGACACCAACATTCATAGGAATTAAT 

GTCATCCTTGCAACTGCCGCCATTTAAACATGGATTGGACTCA 

CACTGATCTCCATCTTTGAGATAGGTTAAGAAATT 


2561 
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Cfinicaf Pbenotype& 
Mutation 


Correcting Oligos 


SEQID 

HQ: 




TAAATGGCGGCAGTTGC 


2562 


GCAACTGCCGCCATTTA 


2563 


Haemophilia B 

Cys62Tyr 

TGC-TAC 


TAACCTATCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATG 
TTTAAATGGCGGCAGTTGCAAGGATGACATTAATTCCTATGAA 
TGTTGGTGTCCC 1 1 1 GGATTTGAAGGAAAGAACTG 


2564 


CAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATTCATAGG 
AATTAATGTCATCCTTGCAACTGCCGCCATTTAAACATGGATT 
GGACTCACACTGATCTCCATCTTTGAGATAGGTTA 


2565 


CGGCAGTTGCAAGGATG 


2566 


CATCCTTGCAACTGCCG 


2567 


Haemophilia B 

Cys62Ser 

TGC-TCC 


TAACCTATCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATG 
TTTAAATGGCGGCAGTTGCAAGGATGACATTAATTCCTATGAA 
TGTTGGTGTCCCTTTGGATTTGAAGGAAAGAACTG 


2568 


CAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATTCATAGG 
AATTAATGTCATCCTTGCAACTGCCGCCATTTAAACATGGATT 
GGACTCACACTGATCTCCATCTTTGAGATAGGTTA 


2569 


CGGCAGTTGCAAGGATG 


2570 


CATCCTTGCAACTGCCG 


2571 


Haemophilia B 

Cys62Term 

TGCa-TGA 


AACCTATCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATGT 
TTAAATGGCGGCAGTTGCAAGGATGACATTAATTCCTATGAAT 
GTTGGTGTCCCTTTGGATTTGAAGGAAAGAACTGT 


2572 


ACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATTCATAG 
GAATTAATGTCATCCTTGCAACTGCCGCCATTTAAACATGGAT 
TGGACTCACACTGATCTCCATCTTTGAGATAGGTT 


2573 


GGCAGTTGCAAGGATGA 


2574 


TCATCCTTGCAACTGCC 

■ x^» * i x^ x^ i i vvi u iw i xx x^ 


2575 


Haemophilia B 

Asp64Glu 

GATg-GAG 


TCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAAT 
GGCGGCAGTTGCAAGGATGACATTAATTCCTATGAATGTTGG 
TGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATTA 


2*576 


TAATTCACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACAT 
TCATAGGAATTAATGTCATCCTTGCAACTGCCGCCATTTAAAC 
ATGGATTGGACTCACACTGATCTCCATCTTTGAGA 


2577 


TGCAAGGATGACATTAA 


2578 


TTAATGTCATCCTTGCA 


2579 


Haemophilia B 

Asp64Gly 

GAT-GGT 


ATCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAA 

TGGCGGCAGTTGCAAGGATGACATTAATTCCTATGAATGTTG 

GTGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATT 


2580 


AATTCACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATT 
CATAGGAATTAATGTCATCCTTGCAACTGCCGCCATTTAAACA 
TGGATTGGACTCACACTGATCTCCATCTTTGAGAT 


2581 
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; CHnicaf Pbenolype & 
Mutaitm 


Correcting Oligos 


SEQtD 
NO: 




TTGCAAGGATGACATTA 


2582 


TAATGTCATCCTTGCAA 


2583 


Haemophilia B 

Asp64Asn 

gGAT-AAT 


TATCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAA 
ATGGCGGCAGTTGCAAGGATGACATTAATTCCTATGAATGTTG 
GTGTCCCTTTGGATTTGAAGGAAAGAACTGTGAAT 


2584 


ATTCACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATTC 
ATAGGAATTAATGTCATCCTTGCAACTGCCGCCATTTAAACAT 
GGATTGGACTCACACTGATCTCCATCTTTGAGATA 


2585 


GTTGCAAGGATGACATT 


2586 


AATGTCATCCTTGCAAC 


2587 


Haemophilia B 

He66Ser 

ATT-AGT 


AAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGGCG 

GCAGTTGCAAGGATGACATTAATTCCTATGAATGTTGGTGTCC 

CTTTGGATTTGAAGGAAAGAACTGTGAATTAGGTAA 


2588 


TTACCTAATTCACAGTTCTTTCCTTCAAATCCAAAGGGACACC 
AACATTCATAGGAATTAATGTCATCCTTGCAACTGCCGCCATT 
TAAACATGGATTGGACTCACACTGATCTCCATCTT 


2589 


GGATGACATTAATTCCT 


2590 


AGGAATTAATGTCATCC 


2591 


Haemophilia B 

He66Thr 

ATT-ACT 


AAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGGCG 

GCAGTTGCAAGGATGACATTAATTCCTATGAATGTTGGTGTCC 

CTTTGGATTTGAAGGAAAGAACTGTGAATTAGGTAA 


2592 


TTACCTAATTCACAGTTCTTTCCTTCAAATCCAAAGGGACACC 
AACATTCATAGGAATTAATGTCATCCTTGCAACTGCCGCCATT 
TAAACATGGATTGGACTCACACTGATCTCCATCTT 


2593 


GGATGACATTAATTCCT 


2594 


AGGAATTAATGTCATCC 


2595 


Haemophilia B 

Asn67Lys 

AATt-AAA 


TGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGGCGGCAG 
TTGCMGGATGACATTAATTCCTATGAATGTTGGTGTCCCTTT 
GGATTTGAAGGAAAGAACTGTGAATTAGGTAAGTAA 


2596 


TTACTTACCTAATTCACAGTTCTTTCCTTCAAATCCAAAGGGAC 
ACCAACATTCATAGGAATTAATGTCATCCTTGCAACTGCCGCC 
ATTTAAACATGGATTGGACTCACACTGATCTCCA 


2597 


GACATTAATTCCTATGA 


2598 


TCATAGGAATTAATGTC 


2599 


Haemophilia B 

Tyr69Cys 

TAT-TGT 


ATCAGTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCA 
AGGATGACATTAATTCCTATGAATGTTGGTGTCCCTTTGGATT 
TGAAGGAAAGAACTGTGAATTAGGTAAGTAACTATT 


2600 


AATAGTTACTTACCTAATTCACAGTTCTTTCCTTCAAATCCAAA 
GGGACACCMCATTCATAGGAATTAATGTCATCCTTGCAACTG 
CCGCCATTTAAACATGGATTGGACTCACACTGAT 


2601 
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I CBn!ca(Pheaotype& 
Mutation 


CorrectitigOitgos 


SEQID 
NO: 




TAATTCCTATGAATGTT 


2602 


AACATTCATAGGAATTA 


2603 


Haemophilia B 

Cys71Term 

TGTt-TGA 


TGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAAGGATGA 
CATTMTTCCTATGAATGTTGGTGTCCCTTTGGATTTGAAGGA 
AAGAACTGTGAATTAGGTAAGTAACTA 1 1 1 1 1 I GAA 


2604 


TTCAAAAAATAGTTACTTACCTAATTCACAGTTCTTTCCTTCAA 
ATCCAAAGGGACACCAACATTCATAGGAATTAATGTCATCCTT 
GCAACTGCCGCCATTTAAACATGGATTGGACTCA 


2605 


TATGAATGITGGTGTCC 


2606 


GGACACCAACATTCATA 


2607 


Haemophilia B 

Cys71Ser 

TGT-TCT 


GTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAAGGATG 
ACATTMTTCCTATGAATGTTGGTGTCCCTTTGGATTTGAAGG 
AAAGAACTGTG AATTAGGTAAGTAACTA I 1 1 1 1 IGA 


2608 


TCAAAAAATAGTTACTTACCTAATTCACAGTTCTTTCCTTCAAA 
TCCAAAGGGACACCAACATTCATAGGAATTAATGTCATCCTTG 
CAACTGCCGCCATTTAAACATGGATTGGACTCAC 


2609 


CTATGAATGTTGGTGTC 


2610 


GACACCAACATTCATAG 


2611 


Haemophilia B 

Cys71Tyr 

TGT-TAT 


GTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAAGGATG 
ACATTMTTCCTATGMTGTTGGTGTCCCTTTGGATTTGAAGG 
AAAGAACTGTGAATTAGGTAAGTAACTA I 1 1 1 1 I GA 


2612 


TCAAAAAATAGTTACTTACCTAATTCACAGTTCTTTCCTTCAAA 
TCCAAAGGGACACCAACATTCATAGGAATTAATGTCATCCTTG 
CAACTGCCGCCATTTAAACATGGATTGGACTCAC 


2613 


CTATGAATGTTGGTGTC 


2614 


GACACCAACATTCATAG 


2615 


Haemophilia B 

Cys71Ser 

aTGT-AGT 


TGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAAGGAT 
GACATTMTTCCTATGAATGTTGGTGTCCCTTTGGATTTGAAG 
GAAAGAACTGTGAATTAGGTAAGTAACTAI 1 1 1 1 IG 


2616 


CAAAAAATAGTTACTTACCTAATTCACAGTTCTTTCCTTCAAAT 

CCAAAGGGACACCAACATTCATAGGAATTAATGTCATCCTTGC 

AACTGCCGCCATTTAAACATGGATTGGACTCACA 


2617 


CCTATGAATGTTGGTGT 


2618 


ACACCAACATTCATAGG 


2619 


Haemophilia B 

Trp72Arg 

tTGG-AGG 


GAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAAGGATGAC 
ATTMTTCCTATGAATGTIGGTGTCCCTTTGGATTTGAAGGAA 
AGAACTGTGAATTAGGTAAGTAACTA 1 1 1 1 1 IGAAT 


2620 


ATTCAAAAAATAGTTACTTACCTAAnCACAGTTCTTTCCTTCA 
AATCCAAAGGGACACCAACATTCATAGGAATTAATGTCATCCT 
TGCAACTGCCGCCATTTAAACATGGATTGGACTC 


2621 
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Mutation 




SEQID 
NO: 




ATGAATGUGGTGTCCC 


2622 


fSf^fiAP'APf x AAPATTPAT 


ZDZO 


Haemophilia B 

Trp72Term 

TGGt-TGA 


GTCCAATCCATGTTTAAATGGCGGCAGTTGCAAGGATGACAT 
TAATTCCTATGAATGTTGGTGTCCCTTTGGATTTGAAGGAAAG 
AACTGTGAATTAGGTAAGTAACTA 1 1 1 1 1 IGAATAC 


2624 


GTATTCAAAAAATAGTTACTTACCTAATTCACAGTTCTTTCCTT 
CAAATCCAAAGGGACACCAACATTCATAGGAATTAATGTCATC 
CTTGCAACTGCCGCCATTTAAACATGGATTGGAC 


2625 


GAATGTTGGTGTCCCTT 


2626 


AAGGGACACCAACATTC 


2627 


Haemophilia B 

Cys73Tyr 

TGT-TAT 


CCAATCCAIGI 1 lAAAI'GGCGGCAGTTGCAAGGATGACATTAA 
TTCCTATGAATGTTGGTGTCCCTTTGGATTTGAAGGAAAGAAC 
TGTGAATTAGGTAAGTAACTA 1 1 1 1 1 IGAATACTC 


2628 


GAGTATTCAAAAAATAGTTACTTACCTAATTCACAGTTCTTTCC 
TTCAAATCCAAAGGGACACCAACATTCATAGGAATTAATGTCA 
TCCTTGCAACTGCCGCCATTTAAACATGGATTGG 


2629 


ATGTTGGTGTCCCTTTG 


2630 


CAAAGGGACACCAACAT 


2631 


Haemophilia B 

Cys73Arg 

gTGT-CGT 


TCCAATCCATGTTTAAATGGCGGCAGTTGCAAGGATGACATTA 
ATTCCTATGAATGTTGGTGTCCCTTTGGATTTGAAGGAAAGAA 
CTGTGAATTAGGTAAGTAACTA 1 1 1 1 1 IGAATACT 


2632 


AGTATTCAAAAAATAGTTACTTACCTAATTCACAGTTCTTTCCT 
TCAAATCCAAAGGGACACCAACATTCATAGGAATTAATGTCAT 
CCTTGCAACTGCCGCCATTTAAACATGGATTGGA 


2633 


AATGTTGGTGTCCCTTT 


2634 


AAAGGGACACCAACATT 


2635 


Haemophilia B 

Cys73Phe 

TGT-TTT 


CCAATCCAIGI 1 1 AAATGGCGGCAGTTGCAAGGATGACATTAA 
TTCCTATGMTGTTGGTGTCCCTTTGGATTTGAAGGAAAGAAC 
TGTGAATTAGGTAAGTAACTA 1 1 1 1 1 IGAATACTC 


2636 


GAGTATTCAAAAAATAGTTACTTACCTAATTCACAGTTCTTTCC 
TTCAAATCCAAAGGGACACCAACATTCATAGGAATTAATGTCA 
TCCTTGCAACTGCCGCCATTTAAACATGGATTGG 


2637 


ATGTTGGTGTCCCTTTG 


2638 


CAAAGGGACACCAACAT 


2639 


Haemophilia B 

Cys73Term 

TGTc-TGA 


CAATCCATG 1 1 1 AAA 1 GGCGGCAGTTGCAAGGATGACATTAAT 
TCCTATGAATGTTGGTGTCCCTTTGGATTTGAAGGAAAGAACT 
GTGAATTAGGTAAGTAACTAI 1 1 1 1 IGAATACTCA 


2640 


TGAGTATTCAAAAAATAGTTACTTACCTAATTCACAGTTCTTTC 
CTTCAAATCCAAAGGGACACCAACATTCATAGGAATTAATGTC 
ATCCTTGCAACTGCCGCCATTTAAACATGGATTG 


2641 


TGTTGGTGTCCCTTTGG 


2642 
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| Cinlcal Flieacrtype & 
Mytaffon 


Correcting Oitgos 


SECUD 
HQ: 




CCAAAGGGACACCAACA 


2643 


Haemophilia B 
Gly76Val 

r^r* A f^T A 

GGA-GTA 


Gl 1 1 AAA 1 GGCGGCAGTTGCMGGATGACATTAATTCCTATGA 
ATGTTGGTGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATTA 
GGTAAGTAACTAl 1 1 1 1 1 GAATACTCATGGTTCAA 


2644 




TTGAACCATGAGTATTCAAAAAATAGTTACTTACCTAATTCACA 
GTTCTTTCCTTCAAATCCAAAGGGACACCAACATTCATAGGAA 
TTAATGTCATCCTTGCAACTGCCGCCATTTAAAC 


2645 




TCCCTTTGGATTTGAAG 


2646 




CTTCAAATCCAAAGGGA 


2647 


Haemophilia B 

Gly76Arg 

tGGA-AGA 


1 (J 1 1 1 AAA 1 GGCGGCAGTTGCAAGGATGACATTAATTCCTATG 
AATGTTGGTGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATT 
AGGTAAGTAACTAl 1 1 1 1 1 GAATACTCATGGTTCA 


2648 




TGAACCATGAGTATTCAAAAAATAGTTACTTACCTAATTCACAG 

TTCTTTCCTTCAAATCCAAAGGGACACCAACATTCATAGGAAT 

TAATGTCATCCTTGCAACTGCCGCCATTTAAACA 


2649 




GTCCCTTTGGATTTGAA 


2650 




TTCAAATCCAAAGGGAC 


2651 


Haemophilia B 

Phe77Cys 

TTT-TGT 


TAAATGGCGGCAGTTGCAAGGATGACATTAATTCCTATGAATG 
TTGGTGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATTAGGT 
AAGTAACTA 1 1 1 1 1 1 GAATACTCATGGTTCAAAGT 


2652 




ACTTTGAACCATGAGTATTCAAAAAATAGTTACTTACCTAATTC 
ACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATTCATAG 
GAATTAATGTCATCCTTGCAACTGCCGCCATTTA 


2653 




CTTTGGATTTGAAGGAA 


2654 




TTCCTTCAAATCCAAAG 


2655 


ndcrTtopniiia d 

Phe77Ser 

TTT-TCT 


1 AAA 1 bbUbbOAb 1 1 bLAAGbA 1 GAOA 1 rAATTCCTATGAATG 
TTGGTGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATTAGGT 
AAGTAACTATTTTTTGAATACTCATGGTTCAAAGT 


2656 




ACTTTGAACCATGAGTATTCAAAAAATAGTTACTTACCTAATTC 
ACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATTCATAG 
GAATTAATGTCATCCTTGCAACTGCCGCCAnTA 


2657 




CTTTGGATTTGAAGGAA 


2658 




TTCCTTCAAATCCAAAG 


2659 


Haemophilia B 

Phe77Tyr 

TTT-TAT 


TAAATGGCGGCAGTTGCAAGGATGACATTAATTCCTATGAATG 
TTGGTGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATTAGGT 
MGTMCTATTTTTTGAATACTCATGGTTCAAAGT 


2660 




ACTTTGAACCATGAGTATTCAAAAAATAGTTACTTACCTAATTC 
ACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATTCATAG 
GAATTAATGTCATCCTTGCAACTGCCGCCATTTA 


2661 




CTTTGGATTTGAAGGAA 


2662 
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| CinicalPhenotype& 
Mutation 


Correcting Oligos 


SEQtD 
NO: 




TTCCTTCAAATCCAAAG 


2663 


Haemophilia B 
Glu78Lys 

A A AAA 

tbAA-AAA 


AATGGCGGCAGTTGCAAGGATGACATTAATTCCTATGAATGTT 
GGTGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATTAGGTAA 
GTAACTAl 1 1 1 1 1 GAATACTCATGGTTCAAAGTTT 


2664 




AAACTTTGAACCATGAGTATTCAAAAAATAGTTACTTACCTAAT 
TCACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATTCAT 
AGGAATTAATGTCATCCTTGCAACTGCCGCCATT 


2665 




TTGGATTTGAAGGAAAG 


2666 




CTTTCCTTCAAATCCAA 


2667 


Haemophilia B 
Gly79Val 

bbA-b 1 A 


GCGGCAGTTGCAAGGATGACATTAATTCCTATGAATGTTGGT 
GTCCCTTTGGATTTGAAGGAAAGAACTGTGAATTAGGTAAGTA 
ACTAl 1 1 1 1 1 GAATACTCATGGTTCAAAGTTTCCCT 


2668 




AGGGAAACTTTGAACCATGAGTATTCAAAAAATAGTTACTTAC 
CTAATTCACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACA 
TTCATAGGAATTAATGTCATCCTTGCAACTGCCGC 


2669 




ATTTGAAGGAAAGAACT 


2670 




AGTTCTTTCCTTCAAAT 


2671 


Haemophilia B 

Gly79Arg 

abbA-AbA 


GGCGGCAGTTGCAAGGATGACATTAATTCCTATGAATGTTGG 
TGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATTAGGTAAGT 
AACTAl 1 1 1 1 1 GAATACTCATGGTTCAAAGTTTCCC 


2672 




GGGAAACTTTGAACCATGAGTATTCAAAAAATAGTTACTTACC 
TAATTCACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACAT 
TCATAGGAATTAATGTCATCCTTGCAACTGCCGCC 


2673 




GATTTGAAGGAAAGAAC 


2674 




GTTCTTTCCTTCAAATC 


2675 


Haemophilia B 
Gly79Glu 

bbA-GAA 


GCGGCAGTTGCAAGGATGACATTAATTCCTATGAATGTTGGT 
GTCCCTTTGGATTTGAAGGAAAGAACTGTGAATTAGGTAAGTA 
ACTAl 1 1 1 1 1 GAATACTCATGGTTCAAAGTTTCCCT 


2676 




AGGGAAACTTTGAACCATGAGTATTCAAAAAATAGTTACTTAC 
CTAATTCACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACA 
TTCATAGGAATTAATGTCATCCTTGCAACTGCCGC 


2677 




ATTTGAAGGAAAGAACT 


2678 




AGTTCTTTCCTTCAAAT 


2679 


Haemophilia B 

Cys88Ser 

TGT-TCT 


TTAGAAATGCATGTTAAATGATGCTGTTACTG 1 C 1 A 1 1 1 IGCI 1 
CI 1 1 lAGATGTAACATGTAACATTAAGAATGGCAGATGCGAGC 
AGTTTTGTAAAAATAGTGCTGATAACAAGGTGGT 


2680 




ACCACCTTGTTATCAGCACTATTTTTACAAAACTGCTCGCATC 

TGCCATTCTTAATGTTACATGTTACATCTAAAAGAAGCAAAATA 

GACAGTAACAGCATCATTTAACATGCATTTCTAA 


2681 




TGTAACATGTAACATTA 


2682 
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| Clinical Phenotype & 
Mutation 


Correcting Oitgos 


SEQID 
HO: 




TAATGTTACATGTTACA 


2683 


Haemophilia B 

Cys88Phe 

TGT-TTT 


TTAGAAATGCATGTTAAATGATGCTGTTAC 1 G 1 C 1 A 1 1 1 1 GC 1 1 
CI 1 1 IAGATGTAACATGTAACATTAAGAATGGCAGATGCGAGC 
AGI 1 1 1 GTAAAAATAGTGCTGATAACAAGGTGGT 


2684 




ACCACCTTGTTATCAGCACTATmTACAAAACTGCTCGCATC 

TGCCATTCTTAATGTTACATGTTACATCTAAAAGAAGCAAAATA 

GACAGTAACAGCATCATTTAACATGCATTTCTAA 


2685 




TGTAACATGTAACATTA 


2686 




TAATGTTACATGTTACA 


2687 


Haemophilia B 
Cys88Arg 

al bi-uoT 


TTTAGAMTGCATGTTAMTGATGCTGTTACTGTCTATTTTGCT 
TCI 1 1 lAGATGTAACATGTAACATTAAGAATGGCAGATGCGAG 
CAG 1 1 1 1 GTAAAAATAGTGCTGATAACAAGGTGG 


2688 




CCACCTTGTTATCAGCACTATTTTTACAAAACTGCTCGCATCT 
GCCATTCTTAATGTTACATGTTACATCTAAAAGAAGCAAAATA 
GACAGTAACAGCATCATTTAACATGCATTTCTAAA 


2689 




ATGTAACATGTAACATT 


2690 




AATGTTACATGTTACAT 


2691 


Haemophilia B 

Cys88Tyr 

TGT-TAT 


TTAGAAATGCATGTTAAATGATGCTGTI AC 1 G 1 C 1 A 1 1 1 1 GC 1 1 
CI 1 1 lAGATGTAACATGTAACATTAAGAATGGCAGATGCGAGC 
AGI 1 1 1 GTAAAAATAGTGCTGATAACAAGGTGGT 


2692 




ACCACCTTGTTATCAGCACTATTTTTACAAAACTGCTCGCATC 

TGCCATTCTTAATGTTACATGTTACATCTAAAAGAAGCAAAATA 

GACAGTAACAGCATCATTTAACATGCATTTCTAA 


2693 




TGTAACATGTAACATTA 


2694 




TAATGTTACATGTTACA 


2695 


Haemophilia B 
lle90Thr 

A 1 1 A /"VT" 

ATT-ACT 


ATGCATGTTAAATGATGCTGTTACTGTCI A 1 1 1 IGCI ICI 1 1 1 A 
GATGTAACATGTAACATTAAGAATGGCAGATGCGAGCAGTTTT 
GTAAAAATAGTGCTGATAACAAGGTGGTTTGCTC 


2696 




GAGCAMCCACCTTGTTATCAGCACTATTTTTACAAAACTGCT 
CGCATCTGCCATTCTTAATGTTACATGTTACATCTAAAAGAAG 
CAAAATAGACAGTAACAGCATCATTTAACATGCAT 


2697 




ATGTAACATTAAGAATG 


2698 




CATTCTTAATGTTACAT 


2699 


Haemophilia B 

Asn92His 

gAAT-CAT 


TGTTAAATGATGCTGTTACTG 1 C 1 A 1 1 1 IGCI ICI 1 1 IAGAIGI 

MCATGTMCATTMGAATGGCAGATGCGAGCAGTTTTGTAAA 

AATAGTGCTGATAACAAGGTGGTTTGCTCCTGTA 


2700 




TACAGGAGCAMCCACCTTGTTATCAGCACTATTTTTACAAAA 

CTGCTCGCATCTGCCATTCTTAATGTTACATGTTACATCTAAAA 

GAAGCAAAATAGACAGTAACAGCATCATTTAACA 


2701 




ACATTAAGAATGGCAGA 


2702 



195 



03/27/01 08:40 pm 
03132.001 — [NY]727898.1 



-196- 



| CKnicafPfteflotype& 
Mutafion 


Correcting Oiigos 


SEQID 
NO: 




TCTGCCATTCTTAATGT 


2703 


Haemophilia B 

Asn92Lys 

AATg-AAA 


1 IAAAIGAIGCIGI IACIGICIAI 1 1 IGCI ICI 1 1 IAGAIGIAA 
CATGTAACATTAAGAAIGGCAGATGCGAGCAG 1 1 1 IGTAAAAA 
TAGTGCTGATAACAAGGTGGTTTGCTCCTGTACT 


2704 


AGTACAGGAGCAMCCACCTTGTTATCAGCACTATTTTTACAA 
AACTGCTCGCATCTGCCATTCTTAATGTTACATGTTACATCTA 
AAAGAAGCAAAATAGACAGTAACAGCATCATTTAA 


2705 


ATTAAGAATGGCAGATG 


2706 


CATCTGCCATTCTTAAT 


2707 


Haemophilia B 

Gly93Asp 

GGC-GAC 


AAAIGAIGCIGI IACIGICIAI 1 1 IGCI ICI 1 1 IAGAIGI AACA 
TGTAACATTAAGAATGGCAGATGCGAGCAG 1 1 1 IGTAAAAATA 
GTGCTGATAACAAGGTGG 1 1 1 GCTCCTGTACTGA 


2708 


1 CAG 1 ACAGGAGCAAACCACC 1 IGI IAICAGCACIAI 1 1 1 IAC 

AAAACTGCTCGCATCTGCCATTCTTAATGTTACATGTTACATCT 

AAAAGAAGCAAAATAGACAGTAACAGCATCATTT 


2709 


TAAGAATGGCAGATGCG 


2710 


CGCATCTGCCATTCTTA 


2711 


Haemophilia B 

Gly93Ser 

tGGC-AGC 


IAAAIGAIGCIGI IACIGICIAI 1 1 IGCI ICI 1 1 IAGAIGI AAC 
ATGTAACATTAAGAATGGCAGATGCGAGCAG 1 1 1 IGTAAAAAT 
AGTGCTGATAACAAGGTGGTTTGCTCCTGTACTG 


2712 


CAGTACAGGAGCAMCCACCTTGTTATCAGCACTATTTTTACA 

AAACTGCTCGCATCTGCCATTCTTAATGTTACATGTTACATCTA 

AAAGAAGCAAAATAGACAGTAACAGCATCATTTA 


2713 


TTAAGAATGGCAGATGC 


2714 


GCATCTGCCATTCTTAA 


2715 


Haemophilia B 

Arg94Ser 

AGAt-AGT 


GAIGCIGI IACIGICIAI 1 1 IGCI ICI 1 1 IAGAIGI AACAIGI A 
ACATTAAGAATGGCAGATGCGAGCAG 1 1 1 1 GTAAAAATAGTGC 
TGATAACAAGGTGGTTTGCTCCTGTACTGAGGGA 


2716 


TCCCTCAGTACAGGAGCAAACCACCTTGTTATCAGCACTATTT 
TTACAAAACTGCTCGCATCTGCCATTCTTAATGTTACATGTTAC 
ATCTAAAAGMGCAAAATAGACAGTAACAGCATC 


2717 


AATGGCAGATGCGAGCA 


2718 


TGCTCGCATCTGCCATT 


2719 


Haemophilia B 

Cys95Tyr 

TGC-TAC 


TGCTGTTACTGTCTA 1 1 1 IGCI ICI 1 1 1 AGA 1 G 1 AACATGTAAC 
ATTAAGAATGGCAGATGCGAGCAG 1 1 1 1 GTAAAAATAGTGCTG 
ATAACAAGGTGGTTTGCTCCTGTACTGAGGGATA 


2720 


TATCCCTCAGTACAGGAGCAAACCACCTTGTTATCAGCACTAT 
III lACAAAACTGCTCGCATCTGCCATTCTTAATGTTACATGTT 
ACATCTAAAAGAAGCAAAATAGACAGTAACAGCA 


2721 


TGGCAGATGCGAGCAGT 


2722 
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Mutafioa 


Correcting Oiigos 


SEQID 

NO; 




ACTGCTCGCATCTGCCA 


2723 


Haemophilia B 

Cys95Trp 

TGCg-TGG 


GCTGTTACTG I C I A 1 1 1 1 GC 1 1 C 1 1 1 1 AGA rGTAACATGTAACA 
TTAAGAATGGCAGATGCGAGCAG 1 1 1 1 GTAAAAATAGTGCTGA 
TAACAAGGTGGI 1 1 bCTGGTbTAU 1 bAbbbA 1 A 1 


2724 


ATATCCCTCAGTACAGGAGCAAACCACCTTGTTATCAGCACTA 
TTTTTACAAAACTGCTCGCATCTGCCATTCTTAATGTTACATGT 
TACATCTAAAAGAAGCAAAATAGACAGTAACAGC 


2725 


GGCAGATGCGAGCAGTT 


2726 


AACTGCTCGCATCTGCC 


2727 


Haemophilia B 

Cys95Term 

TGCg-TGA 


GCTGTTACTG 1 C 1 A 1 1 1 IGCI ICI 1 1 1 AGATGTAACATGTAACA 
TTAAGAATGGCAGATGCGAGCAG 1 1 1 1 GTAAAAATAGTGCTGA 
TAACAAGGTGG 1 1 1 GGTCGTbTACTbAbbbA 1 A 1 


2728 


ATATCCCTCAGTACAGGAGCAAACCACCTTGTTATCAGCACTA 
1 1 1 1 rACAAAACTGCTCGCATCTGCCATTCTTAATGTTACATGT 
TACATCTAAAAGAAGCAAAATAGACAGTAACAGC 


2729 


GGCAGATGCGAGCAGTT 


2730 


AACTGCTCGCATCTGCC 


2731 


Haemophilia B 

Gln97Pro 

CAG-CCG 


IACIGICIAI 1 1 IGCI ICI 1 1 1 AGATGTAACATGTAACATTAAG 
AATGGCAGATGCGAGCAG 1 1 1 1 GTAAAAATAGTGCTGATAACA 
AGGTGG 1 1 1 GCTCCTGTACTGAGGGATATCGACT 


2732 


AGTCGATATCCCTCAGTACAGGAGCAAACCACCTTGTTATCA 
GCACTAI 1 1 1 lACAAAACIGCTCGCATCTGCCATTCTTAATGTT 
ACATGTTACATCTAAAAGAAGCAAAATAGACAGTA 


2733 


AIGCGAGCAGI 1 1 IGIA 


2734 


TACAAAACTGCTCGCAT 


2735 


Haemophilia B 

Gln97Glu 

gCAG-GAG 


TTACTGTCTAI 1 1 IGCI ICI 1 1 1 AGA 1 G 1 AACATGTAACATTAA 
GAATGGCAGATGCGAGCAGI 1 1 1 GTAAAAATAGTGCTGATAAC 
AAGGTGG 1 1 1 GCTCCTGTACTGAGGGATATCGAC 


2736 


GTCGATATCCCTCAGTACAGGAGCAAACCACCTTGTTATCAG 
CACTAI 1 1 1 1 ACAAAACTGCTCGCATCTGCCATTCTTAATGTTA 

M ^T* ^V****"^* A -^V A "^.^X^^ A A A A A A A A A A ■^ pt A A A A A 

CATGTTACATCTAAAAGAAGCAAAATAGACAGTAA 


2737 


GA 1 GCGAGCAG 1 1 1 1 G 1 


2738 


ACAAAACTGCTCGCATC 


2739 


Haemophilia B 

Cys99Arg 

tTGT-CGT 


ICIAI 1 1 IGCI ICI 1 1 1 AGATGTAACATGTAACATTAAGAATGG 
CAGATGCGAGCAG 1 1 1 TGTAAAAATAGTGCTGATAACAAGGTG 
GTTTGCTCCTGTACTGAGGGATATCGACTTGCAG 


2740 


CTGCAAGTCGATATCCCTCAGTACAGGAGCAAACCACCTTGT 
TATCAGCACTAI 1 1 1 1 ACAAAACTGCTCGCATCTGCCATTCTT 
AATGTTACATGTTACATCTAAAAGAAGCAAAATAGA 


2741 


AGCAGI 1 IJGIAAAAAI 


2742 
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Clinical Phenotype& 
Mutation 


Correcting Oligos 


SEQtD 
NO: 




A 1 1 1 1 IACAAAACTGCT 


2743 


Haemophilia B 

Cys99Tyr 

TGT-TAT 


CIAI 1 1 IGC1 ICI 1 1 1 AGA 1 G 1 AACATGTAACATTAAGAATGGC 
AGATGCGAGCAG 1 1 1 IGTAAAAATAGTGCTGATAACAAGGTG 
Gl 1 1 GCTCCTGTACTbAbbbA 1 A 1 CbAC 1 1 b^AbA 


2744 


TCTGCAAGTCGATATCCCTCAGTACAGGAGCAAACCACCTTG 
TTATCAGCACTAI 1 1 1 1 ACAAAACTGCTCGCATCTGCCATTCTT 
AATGTTACATGTTACATCTAAAAGAAGCAAAATAG 


2745 


GCAGI 1 1 IGIAAAAAIA 


2746 


IAI 1 1 1 IACAAAACIGC 


2747 


Warfarin sensitivity 

Ala(-10)Thr 

cGCC-ACC 


1 1 1 1 1 1 GC 1 AAAACTAAAGAA 1 IAI ICI 1 1 IACAI 1 ICAGI 1 1 1 1 
CTTGATCATGAAAACGCCAACAAAATTCTGAATCGGCCAAAGA 
bbT A 1 AA 1 1 CAbb 1 AAA 1 1 bbAAbAb 1 1 1 b 1 1 L> 


2748 


GMCAAACTCTTCCAATTTACCTGAATTATACCTCTTTGGCCG 
ATTCAGMTTTTGTTGGCGTTTTCATGATCAAGAAAAACTGAAA 
TGTAAAAGAATAATTCTTTAG 1 1 1 lAGCAAAAAA 


2749 


ATGAAAACGCCAACAAA 


2750 


TTTGTTGGCGTTTTCAT 


2751 


Warfarin sensitivity 

Ala(-10)Val 

GCC-GTC 


1 1 1 1 IGCI AAAACTAAAGAA"! IAI ICI 1 1 IACAI 1 ICAGI 1 1 1 IC 
TTGATCATGAAAACGCCAACAAAATrCTGAATCGGCCAAAGAG 
GTATAATTCAGGTAAATTGGAAGAG 1 1 1 GTTCA 


2752 


TGAACAAACTCTTCCAATTTACCTGAATTATACCTCTTTGGCC 
GATTCAGAAI 1 1 IGI 1 GGCGTTTTCATGATCAAGAAAAACTGA 

» m A A A A S~\ A A "TP A A /*> 1 1 1 A /"\ III! A /"""» /"^ A A A A A 

AATGTAAAAGAATAATTCTTTAG 1 1 1 lAGCAAAAA 


2753 


TGAAAACGCCAACAAAA 


2754 


IIIIGIIGGCGIIMCA 


2755 


Haemophilia B 

Gly(-26)Val 

GGA-GTA 


TGCAGCGCGTGAACATGATCATGGCAGAATCACCAGGCCTCA 
TCACCATCTGCCI 1 1 1 AGGATATCTACTCAGTGCTGAATGTAC 
AGGTTTGTTTCC 1 1 1 1 1 1 AAAATACATTGAGTATGC 


2756 


GCATACTCMTGTATTTTAAAAAAGGAAACAAACCTGTACATTC 
AGCACTGAGTAGATATCCTAAAAGGCAGATGGTGATGAGGCC 
TGGTGATTCTGCCATGATCATGTTCACGCGCTGCA 


2757 


CCI 1 1 IAGGAIAICIAC 


2758 


GTAGATATCCTAAAAGG 


2759 


Haemophilia B 

Leu(-27)Term 

TTA-TAA 


TTATGCAGCGCGTGAACATGATCATGGCAGAATCACCAGGCC 
TCATCACCATCTGCCI 1 1 TAGGATATCTACTCAGTGCTGAATG 
TACAGGTTTGTTTCC 1 1 1 1 1 lAAAATACATTGAGTA 


2760 


TACTCAATGTATTTTAAAAAAGGAAACAAACCTGTACATTCAGC 
ACTGAGTAGATATCCTAAAAGGCAGATGGTGATGAGGCCTGG 
TGATTCTGCCATGATCATGTTCACGCGCTGCATAA 


2761 


CTGCCTTTTAGGATATC 


2762 
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Clinical Phenotype& 
Mutation 


Correcting Oligos 


SEQtD 




GATATCCTAAAAGGCAG 


2763 


Haemophilia B 

lle(-30)Asn 

ATC-AAC 


TAGCAAAGGTTATGCAGCGCGTGAACATGATCATGGCAGAAT 
CACCAGGCCTCATCACCATCTGCCTTTTAGGATATCTACTCAG 
TGCTGAATGTACAGG 1 1 1 G 1 1 1 CC 1 1 1 1 1 1 AAAA1 A 


2764 


TATTTTAAAAAAGGAAACAAACCTGTACATTCAGCACTGAGTA 
GATATCCTAAAAGGCAGATGGTGATGAGGCCTGGTGATTCTG 
CCATGATCATGTTCACGCGCTGCATAACCTTTGCTA 


2765 


CATCACCATCTGCCTTT 


2766 


AAAGGCAGATGGTGATG 


2767 


Haemophilia B 

lle(-40)Phe 

gATC-TTC 


ACTAATCGACCI IACCACI 1 1 CACAATCTGCTAGCAAAGGTTA 
TGCAGCGCGTGAACATGATCATGGCAGAATCACCAGGCCTCA 
TCACCATCTGCCI 1 1 1 AGGATATCTACTCAGTGCTG 


2768 


CAGCACTGAGTAGATATCCTAAAAGGCAGATGGTGATGAGGC 
CTGGTGATTCTGCCATGAICATGTTCACGCGCTGCATAACCTT 
TGCTAGCAGATTGTGAAAGTGGTAAGGTCGATTAGT 


2769 


TGAACATGATCATGGCA 


2770 


TGCCATGATCATGTTCA 


2771 


Haemophilia B 

Arg(-44)His 

CGC-CAC 


ACTTTGGTACAACTAATCGACCTTACCACTTTCACAATCTGCT 
AGCAAAGGTTATGCAGCGCGTGAACATGATCATGGCAGAATC 
ACCAGGCCTCATCACCATCTGCC 1 1 1 1 AGGATATO 1 


2772 


AGATATCCTAAAAGGCAGATGGTGATGAGGCCTGGTGATTCT 
GCCATGATCATGTTCACGCGCTGCATAACCTTTGCTAGCAGA 
TTGTGAAAGTGGTAAGGTCGATTAGTTGTACCAAAGT 


2773 


TATGCAGCGCGTGAACA 


2774 


TGTTCACGCGCTGCATA 


2775 



EXAMPLE 15 
Alpha thalassemia • Hemoglobin alpha locus 1 

The thalassemia syndromes are a heterogeneous group of inherited anemias 
characterized by defects in the synthesis of one or more giobin chain subunits. For example, beta- 
thalassemia discussed in Example 6, is caused by a decrease in beta-chain production relative to alpha- 
chain production; the converse is the case for alpha-thalassemia. The attached table discloses the 
correcting oligonucleotide base sequences for the hemoglobin alpha locus 1 oligonucleotides of the 
invention. 
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Table22 

HBA1 Mutations and Genome-Correcting Oligos 



s CBnicat Phenotvoe & 

Mutation 


Correcting Oiigos 


SEQ ID 

NO; 


Thalassaemia alpha 

Met(-1)Val 

cATG-GTG 


CCCTGGCGCGCTCGCGGCCCGGCACTCTTGTGGTCCCCACA 
bAOTbAbAbAbAAbbbAbbA 1 bb 1 1 b 1 L- 1 Lb 1 bbbbAbA 
AGACCAACGTCAAGGCCGCCTGGGGTAAGGTCGGCGCGC 


2776 


GCGCGCCGACCTTACCCCAGGCGGCCTTGACGTTGGTCTTG 

Tr^r^r^r* apoapaoa pp a pp atpptpppttptptpt^ a/^tptytt 
1 bbbbAbbAoAbAbuAbbAJ_bb 1 boo 1 1 b 1 b 1 b 1 bAo 1 b I b 1 

rrpr* a p p a p a a p a pt^p r^r^rinipp^pf^ a rzc f^p f^p p Af^nr^ 

bbboAuUAoAAoAo 1 oOOoooOUoOoMouovm'OwwMooO 


2777 


nnvvvAuun 1 VJO l vJw I O 


2778 


CAGCACCATGGTGGGTT 


2779 


Haemoglobin variant 

Ala12Asp 

GCC-GAC 


CACAGACTCAGAGAGAACCCACCATGGTGCTGTCTCCTGCC 

papa apappa apptpa apppppppth^^^ta An*rrpf^pf^p 
bAbAAbAbbAAbb 1 bAAbbwbbbb 1 bbbb 1 AAob 1 O00O0U 

GCACGCTGGCGAGTATGGTGCGGAGGCCCTGGAGAGGTG 


2780 


CACCTCTCCAGGGCCTCCGCACCATACTCGCCAGCGTGCGC 

f^Cnn A PPTT A PPPP A PPPPfiPPTTP A PPTTf^TPTT^TPf^ 
bbbbAbb 1 t AUuUuAbol/bbUL; 1 1 oAuo 1 I oo to! 1 o 1 Uoo 

p a n: (2 a a p a fiP a pp ATfsirrf^fvnTTPTPTfi A ftTPTfTTf} 


2781 


WO I UnnuUUvuuu 1 OOO 


2782 


CCCAGGCGGCCTTGACG 


2783 


Haemoglobin variant 

Gly15Asp 

GGT-GAT 


AGAGAGAACCCACCATGGTGCTGTCTCCTGCCGACAAGACCA 
ACGTCAAGGCCGCCTGGGGTAAGGTCGGCGCGOAObO 1 bb 
CGAGTATGGTGCGGAGGCCCTGGAGAGGTGAGGCTCCCT 


2784 


AGGGAGCCTCACCTCTCCAGGGCCTCCGCACCATACTCGCC 

a r*c*r*Tr*r >, r*n > f K f > 'C k r s a pptt a pppp apppppppttp a pptt/^p 
Abbb 1 bbbbbbboAbb 1 1 AUbbbAbbbbbbb 1 1 bAOb 1 1 bo 

TPTTPTPPPP A PP AP A P A PP APP ATf^Tf^l^TTPTPTPT 
1 b 1 1 b 1 L»boOAooAoALrAoL»HL»OA 1 oo 1 ooo 1 1 U 1 \j 1 u 1 


2785 


pnppTnr^fvrA AfSfrrpn 

bOuO 1 OOOw 1 rvAOO 1 OO 


2786 

£. / \J\J 


CGACCTTACCCCAGGCG 


2787 


Haemoglobin variant 

Tyr24Cys 

TAT-TGT 


CTGCCGACAAGACCAACGTCAAGGCCGCCTGGGGTAAGGTC 
GGCGCGCACGCTGGCGAGTATGGTGCGGAGGCCCTGGAGA 

bb 1 bAbbb 1 LLL 1 bLLL 1 bL 1 bbbAbbbbbbb 1 bb 1 bbbb 


2788 


GGCGAGGAGCCCGGGTCGGAGCAGGGGAGGGAGCCTCACC 
TCTCCAGGGCCTCCGCACCATACTCGCCAGCGTGCGCGCCG 
ALL 1 1 AbbbbAbbbbbbb 1 1 bAbb 1 1 bb 1 b 1 1 b 1 LbbLAb 


2789 


TGbCbAbTATbbTbbbb 


070fl 

z/yu 


LLbLALbATAL 1 bbbLA 


07Q1 

yi 


Haemoglobin variant 

Glu27Asp 

GAGg-GAT 


GACCAACGTCAAGGCCGCCTGGGGTAAGGTCGGCGCGCAC 
GCTGGCGAGTATGGTGCGGAGGCCCTGGAGAGGTGAGGCT 
CCCTCCCCTGCTCCGACCCGGGCTCCTCGCCCGCCCGGAC 
C 


2792 


GGTCCGGGCGGGCGAGGAGCCCGGGTCGGAGCAGGGGAG 
GGAGCCTCACCTCTCCAGGGCCTCCGCACCATACTCGCCAG 
CGTGCGCGCCGACCTTACCCCAGGCGGCCTTGACGTTGGTC 


2793 


GGTGCGGAGGCCCTGGA 


2794 




979S 
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filuteft&it 


Correcting Qiigos 


SEQID 
kin. 


Haemoglobin variant 

Asn68Lys 

AACg-AAG 


GAGCCACGGCTCTGCCCAGGTTAAGGGCCACGGCAAGAAGG 
1 bbbbbALbbbL. 1 bAbbAAlybbL.b 1 bbbbbAbb 1 bbALbA 
CATGCCCAACGCGCTGTCCGCCCTGAGCGACCTGCACGCG 


2796 


CGCGTGCAGGTCGCTCAGGGCGGACAGCGCGTTGGGCATG 

TCGTCCACGTGCGCCACGGCGTTGGTCAGCGCGTCGGCCAC 

CTTCTTGCCGTGGCCCTTAACCTGGGCAGAGCCGTGGCTC 


2797 


CTGACCAACGCCGTGGC 


2798 


GCCACGGCGTTGGTCAG 


2799 


Haemoglobin variant 

Asp74GIy 

GAC-GGC 


AGGTTAAGGGCCACGGCAAGAAGGTGGCCGACGCGCTGACC 

AAbbL-Lb 1 bbbbL-Abb 1 bbAbbALA 1 bOL.uAALbL.bL 1 b 1 O 

CGCCCTGAGCGACCTGCACGCGCACAAGCTTCGGGTGGA 


2800 


TCCACCCGAAGCTTGTGCGCGTGCAGGTCGCTCAGGGCGGA 
CAGCGCGTTGGGCATGTCGTCCACGTGCGCCACGGCGTTGG 
TCAGCGCGTCGGCCACCTTCTTGCCGTGGCCCTTAACCT 


2801 


GCACGTGGACGACATGC 


2802 


GCATGTCGTCCACGTGC 


2803 


Haemoglobin variant 

Asp74His 

gGAC-CAC 


CAGGTTAAGGGCCACGGCAAGAAGGTGGCCGACGCGCTGAC 
LAAL.bL.bbl bbLbLALb 1 bGALbALA 1 bLLLAALbLbL 1 b 1 
CCGCCCTGAGCGACCTGCACGCGCACMGCTTCGGGTGG 


2804 


CCACCCGAAGCTTGTGCGCGTGCAGGTCGCTCAGGGCGGAC 
AGCGCGTTGGGCATGTCGTCCACGTGCGCCACGGCGTTGGT 
CAGCGCGTCGGCCACCTTCTTGCCGTGGCCCTTAACCTG 


2805 


CGCACGTGGACGACATG 


2806 


CATGTCGTCCACGTGCG 


2807 


Haemoglobin variant 

Asn78His 

cAAC-CAC 


CACGGCAAGAAGGTGGCCGACGCGCTGACCAACGCCGTGG 

LbLAUb 1 bbAUbALA 1 bL.bL.AAL.bL.bL. 1 b 1 L-bbUL-L. 1 bAbb 

GACCTGCACGCGCACAAGCTTCGGGTGGACCCGGTCAACT 


2808 


AGTTGACCGGGTCCACCCGAAGCTTGTGCGCGTGCAGGTCG 
CTCAGGGCGGACAGCGCGTTGGGCATGTCGTCCACGTGCGC 
CACGGCGTTGGTCAGCGCGTCGGCCACCTTCTTGCCGTG 


2809 


ACATGCCCAACGCGCTG 


2810 


CAGCGCGTTGGGCATGT 


2811 


Haemoglobin variant 

His87Tyr 

gCAC-TAC 


ACCAACGCCGTGGCGCACGTGGACGACATGCCCAACGCGCT 
GTCCGCCCTGAGCGACCTGCACGCGCACAAGCTTCGGGTGG 
ACCCGGTCAACTTCAAGGTGAGCGGCGGGCCGGGAGCGA 


2812 


TCGCTCCCGGCCCGCCGCTCACCTTGAAGTTGACCGGGTCC 
ACCCGAAGCTTGTGCGCGTGCAGGTCGCTCAGGGCGGACAG 
CGCGTTGGGCATGTCGTCCACGTGCGCCACGGCGTTGGT 


2813 


GCGACCTGCACGCGCAC 


2814 


GTGCGCGTGCAGGTCGC 


2815 


Haemoglobin variant 

Lys90Asn 

AAGc-AAC 


GGCGCACGTGGACGACATGCCCAACGCGCTGTCCGCCCTGA 
GCGACCTGCACGCGCACAAGCTTCGGGTGGACCCGGTCAAC 
TTCAAGGTGAGCGGCGGGCCGGGAGCGATCTGGGTCGAG 


2816 
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l CMC ^S mSt \ Coring Oiigos ■ 1 


SEQtD 

HQi 




CTCGACCCAGATCGCTCCCGGCCCGCCGCTCACCTTGAAGT 
TGACCGGGTCCACCCGAAGCTTGTGCGCGTGCAGGTCGCTC 
AGGGCGGACAGCGCGTTGGGCATGTCGTCCACGTGCGCC 


2817 


GCGCACAAGCTTCGGGT 


2818 


ACCCGAAGCTTGTGCGC 


to iy 


Haemoglobin variant 

Lys90Thr 

AAG-ACG 


TGGCGCACGTGGACGACATGCCCAACGCGCTGTCCGCCCTG 
AGCGACCTGCACGCGCACAAGCTTCGGGTGGACCCGGTCAA 
CTTCAAGGTGAGCGGCGGGCCGGGAGCGATCTGGGTCGA 


oft on 
zozu 


TCGACCCAGATCGCTCCCGGCCCGCCGCTCACCTTGAAGTT 

GACCGGGTCCACCCGAAGC1TGTGCGCGTGCAGGTCGCTCA 

GGGCGGACAGCGCGTTGGGCATGTCGTCCACGTGCGCCA 


2821 


CGCGCACAAGCTTCGGG 


2822 


CCCGAAGCTTGTGCGCG 


989? 


Haemoglobin variant 

Arg92Gln 

CGG-CAG 


ACGTGGACGACATGCCCAACGCGCTGTCCGCCCTGAGCGAC 
CTGCACGCGCACMGCTTCGGGTGGACCCGGTCAACTTCAA 
GGTGAGCGGCGGGCCGGGAGCGATCTGGGTCGAGGGGCG 


OROA 

ZOZ*t 


CGCCCCTCGACCCAGATCGCTCCCGGCCCGCCGCTCACCTT 
GAAGTTGACCGGGTCCACCCGAAGCTTGTGCGCGTGCAGGT 
CGCTCAGGGCGGACAGCGCGTTGGGCATGTCGTCCACGT 


2825 


CAAGCTTCGGGTGGACC 


2826 


GGTCCACCCGAAGCTTG 


9fi97 

c.Oc.1 


Haemoglobin variant 

Asp94Gly 

GAC-GGC 


ACGACATGCCCAACGCGCTGTCCGCCCTGAGCGACCTGCAC 
GCGCACAAGCTTCGGGTGGACCCGGTCAACTTCAAGGTGAG 
CGGCGGGCCGGGAGCGATCTGGGTCGAGGGGCGAGATGG 


ZOZO 


CCATCTCGCCCCTCGACCCAGATCGCTCCCGGCCCGCCGCT 

CACCTTGAAGTTGACCGGGTCCACCCGAAGCTTGTGCGCGT 

GCAGGTCGCTCAGGGCGGACAGCGCGTTGGGCATGTCGT 


2829 


TCGGGTGGACCCGGTCA 


2830 


TGACCGGGTCCACCCGA 


ZOO I 


Haemoglobin variant 

Pro95Arg 

CCG-CGG 


ACATGCCCAACGCGCTGTCCGCCCTGAGCGACCTGCACGCG 
CACAAGCTTCGGGTGGACCCGGTCAACTTCAAGGTGAGCGG 
CGGGCCGGGAGCGATCTGGGTCGAGGGGCGAGATGGCGC 


98^9 
ZOOZ 


GCGCCATCTCGCCCCTCGACCCAGATCGCTCCCGGCCCGCC 

GCTCACCTTGAAGTTGACCGGGTCCACCCGAAGCTTGTGCG 

CGTGCAGGTCGCTCAGGGCGGACAGCGCGTTGGGCATGT 


2833 


GGTGGACCCGGTCAACT 


2834 


AGTTGACCGGGTCCACC 


OMR 


Haemoglobin variant 

Ser102Arg 

AGCc-AGA 


CGGCGGCTGCGGGCCTGGGCCCTCGGCCCCACTGACCCTC 
TTCTCTGCACAGCTCCTAAGCCACTGCCTGCTGGTGACCCTG 
GCCGCCCACCTCCCCGCCGAGTTCACCCCTGCGGTGCAC 


9Q^£ 
ZooO 


GTGCACCGCAGGGGTGAACTCGGCGGGGAGGTGGGCGGCC 
AGGGTCACCAGCAGGCAGTGGCTTAGGAGCTGTGCAGAGAA 
GAGGGTCAGTGGGGCCGAGGGCCCAGGCCCGCAGCCGCCG 


2837 


CTCCTAAGCCACTGCCT 


2838 
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l Cfinical Phenotype & 
Mutation 


Correcting OUgos 


SEQ1D 
KG; 




AGGCAGTGGCTTAGGAG 


2839 


Haemoglobin variant 

Glu116Lys 

cGAG-AAG 


TTCTCTGCACAGCTCCTAAGCCACTGCCTGCTGGTGACCCTG 
GCCGCCCACCTCCCCGCCGAGTTCACCCCTGCGGTGCACGC 
CTCCCTGGACAAGTTCCTGGCTTCTGTGAGCACCGTGC 


2840 


GCACGGTGCTCACAGAAGCCAGGAACTTGTCCAGGGAGGCG 
TGCACCGCAGGGGTGAACTCGGCGGGGAGGTGGGCGGCCA 
GGGTCACCAGCAGGCAGTGGCTTAGGAGCTGTGCAGAGAA 


2841 


TCCCCGCCGAGTTCACC 


2842 


GGTGAACTCGGCGGGGA 


2843 


Haemoglobin variant 

Ala120Glu 

GCG-GAG 


TCCTAAGCCACTGCCTGCTGGTGACCCTGGCCGCCCACCTC 
CCCGCCGAGTTCACCCCTGCGGTGCACGCCTCCCTGGACAA 
GTTCCTGGCTTCTGTGAGCACCGTGCTGACCTCCAAATA 


2844 


TATTTGGAGGTCAGCACGGTGCTCACAGAAGCCAGGAACTTG 
TCCAGGGAGGCGTGCACCGCAGGGGTGAACTCGGCGGGGA 
GGTGGGCGGCCAGGGTCACCAGCAGGCAGTGGCTTAGGA 


2845 


CACCCCTGCGGTGCACG 


2846 


CGTGCACCGCAGGGGTG 


2847 


Thalassaemia alpha 

Leu129Pro 

CTG-CCG 


TGGCCGCCCACCTCCCCGCCGAGTTCACCCCTGCGGTGCAC 
GCCTCCCTGGACAAGTTCCTGGCTTCTGTGAGCACCGTGCTG 
ACCTCCAAATACCGTTAAGCTGGAGCCTCGGTGGCCAT 


2848 


ATGGCCACCGAGGCTCCAGCTTAACGGTATTTGGAGGTCAGC 
ACGGTGCTCACAGMGCCAGGAACTTGTCCAGGGAGGCGTG 
CACCGCAGGGGTGAACTCGGCGGGGAGGTGGGCGGCCA 


2849 


CMGTTCCTGGCTTCTG 


2850 


CAGAAGCCAGGAACTTG 


2851 


Haemoglobin variant 

Arg141Leu 

CGT-CTT 


TGCACGCCTCCCTGGACAAGTTCCTGGCTTCTGTGAGCACCG 
TGCTGACCTCCAAATACCGTTAAGCTGGAGCCTCGGTGGCCA 
TGCTTCTTGCCCCTTGGGCCTCCCCCCAGCCCCTCCT 


2852 


AGGAGGGGCTGGGGGGAGGCCCAAGGGGCAAGAAGCATGG 

CCACCGAGGCTCCAGCTTAACGGTATTTGGAGGTCAGCACG 

GTGCTCACAGAAGCCAGGAACTTGTCCAGGGAGGCGTGCA 


2853 


CAAATACCGTTMGCTG 


2854 


CAGCTTAACGGTATTTG 


2855 



EXAMPLE 16 
Alpha-thalassemia - Hemoglobin alpha locus 2 

The attached table discloses the correcting oligonucleotide base sequences for the 
hemoglobin alpha locus 2 oligonucleotides of the invention. 
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Table 23 

HBA2 Mutations and Genome-Correcting Oli g os 



Mutation 


Correcting Ofigos ; 


SEOID 
NO: 


Thalassaemia alpha 

Met(-1)Thr 

ATG-ACG 


CCTGGCGCGCTCGCGGGCCGGCACTCTTCTGGTCCCCACAG 
ACTCAGAGAGAACCCACCATGGTGCTGTCTCCTGCCGACAAG 
ACCAACGTCAAGGCCGCCTGGGGTAAGGTCGGCGCGCA 


2856 


TGCGCGCCGACCTTACCCCAGGCGGCCTTGACGTTGGTCTT 
GTCGGCAGGAGACAGCACCATGGTGGGTTCTCTCTGAGTCT 
GTGGGGACCAGAAGAGTGCCGGCCCGCGAGCGCGCCAGG 


2857 


ACCCACCATGGTGCTGT 


2858 


ACAGCACCATGGTGGGT 


2859 


Haemoglobin variant 

Ala12Asp 

GCC-GAC 


CACAGACTCAGAGAGAACCCACCATGGTGCTGTCTCCTGCC 

GACAAGACCAACGTCAAGGCCGCCTGGGGTAAGGTCGGCGC 

GCACGCTGGCGAGTATGGTGCGGAGGCCCTGGAGAGGTG 


2860 


CACCTCTCCAGGGCCTCCGCACCATACTCGCCAGCGTGCGC 
GCCGACCTTACCCCAGGCGGCCTTGACGTTGGTCTTGTCGG 
CAGGAGACAGCACCATGGTGGGTTCTCTCTGAGTCTGTG 


2861 


CGTCAAGGCCGCCTGGG 


2862 


CCCAGGCGGCCTTGACG 


2863 


Haemoglobin variant 

Lys16Glu 

tAAG-GAG 


AGAGAACCCACCATGGTGCTGTCTCCTGCCGACAAGACCAAC 
GTCAAGGCCGCCTGGGGTAAGGTCGGCGCGCACGCTGGCG 
AGTATGGTGCGGAGGCCCTGGAGAGGTGAGGCTCCCTCC 


2864 


GGAGGGAGCCTCACCTCTCCAGGGCCTCCGCACCATACTCG 
CCAGCGTGCGCGCCGACCTTACCCCAGGCGGCCTTGACGTT 
GGTCTTGTCGGCAGGAGACAGCACCATGGTGGGTTCTCT 


2865 


CCTGGGGTAAGGTCGGC 


2866 


GCCGACCTTACCCCAGG 


2867 


Haemoglobin variant 

His20Gln 

CACg-CAA 


GGTGCTGTCTCCTGCCGACAAGACCAACGTCAAGGCCGCCT 
GGGGTAAGGTCGGCGCGCACGCTGGCGAGTATGGTGCGGA 
GGCCCTGGAGAGGTGAGGCTCCCTCCCCTGCTCCGACCCG 


2868 


CGGGTCGGAGCAGGGGAGGGAGCCTCACCTCTCCAGGGCC 
TCCGCACCATACTCGCCAGCGTGCGCGCCGACCTTACCCCA 
GGCGGCCTTGACGTTGGTCTTGTCGGCAGGAGACAGCACC 


2869 


GGCGCGCACGCTGGCGA 


2870 


TCGCCAGCGTGCGCGCC 


2871 


Haemoglobin variant 

Glu27Asp 

GAGg-GAC 


GACCAACGTCAAGGCCGCCTGGGGTAAGGTCGGCGCGCAC 
GCTGGCGAGTATGGTGCGGAGGCCCTGGAGAGGTGAGGCT 
CCCTCCCCTGCTCCGACCCGGGCTCCTCGCCCGCCCGGAC 
C 


2872 


GGTCCGGGCGGGCGAGGAGCCCGGGTCGGAGCAGGGGAG 
GGAGCCTCACCTCTCCAGGGCCTCCGCACCATACTCGCCAG 
CGTGCGCGCCGACCTTACCCCAGGCGGCCTTGACGTTGGTC 


2873 


GGTGCGGAGGCCCTGGA 


2874 


TnCAf3fi(3CCTCCGCACC 


2875 
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: CfinjcafPhenotypeS 
Mutation 


Cofi^ctifttt Oliaos 


SEQ ID 

HQ: 


Thalassaemia alpha 

Leu29Pro 

CTG-CCG 


ACGTCAAGGCCGCCTGGGGTAAGGTCGGCGCGCACGCTGG 

CGAGTATGGTGCGGAGGCCCTGGAGAGGTGAGGCTCCCTCC 

CCTGCTCCGACCCGGGCTCCTCGCCCGCCCGGACCCACAG 


2876 


CTGTGGGTCCGGGCGGGCGAGGAGCCCGGGTCGGAGCAGG 
GGAGGGAGCCTCACCTCTCCAGGGCCTCCGCACCATACTCG 
CCAGCGTGCGCGCCGACCTTACCCCAGGCGGCCTTGACGT 


2877 


GGAGGCCCTGGAGAGGT 


2878 


ACCTCTCCAGGGCCTCC 


2879 


Haemoglobin variant 

Asp47His 

cGAC-CAC 


GCTTCTCCCCGCAGGATGTTCCTGTCCTTCCCCACCACCAAG 

ACCTACTTCCCGCACTTCGACCTGAGCCACGGCTCTGCCCA 

GGTTAAGGGCCACGGCAAGAAGGTGGCCGACGCGCTGA 


2880 


TCAGCGCGTCGGCCACCTTCTTGCCGTGGCCCTTAACCTGG 
GCAGAGCCGTGGCTCAGGTCGAAGTGCGGGAAGTAGGTCTT 
GGTGGTGGGGAAGGACAGGAACATCCTGCGGGGAGAAGC 


2881 


CGCACTTCGACCTGAGC 


2882 


GCTCAGGTCGAAGTGCG 


2883 


Haemoglobin variant 

Leu48Arg 

CTG-CGG 


CTCCCCGCAGGATGTTCCTGTCCTTCCCCACCACCAAGACCT 
ACTTCCCGCACTTCGACCTGAGCCACGGCTCTGCCCAGGTTA 
AGGGCCACGGCAAGAAGGTGGCCGACGCGCTGACCM 


2884 


TTGGTCAGCGCGTCGGCCACCTTCTTGCCGTGGCCCTTAAC 
CTGGGCAGAGCCGTGGCTCAGGTCGAAGTGCGGGAAGTAG 
GTCTTGGTGGTGGGGAAGGACAGGAACATCCTGCGGGGAG 


2885 


CTTCGACCTGAGCCACG 


2886 


CGTGGCTCAGGTCGAAG 


2887 


Haemoglobin variant 

Gln54Glu 

cCAG-GAG 


CTGTCCTTCCCCACCACCAAGACCTACTTCCCGCACTTCGAC 
CTGAGCCACGGCTCTGCCCAGGTTAAGGGCCACGGCAAGAA 
GGTGGCCGACGCGCTGACCAACGCCGTGGCGCACGTGG 


2888 


CCACGTGCGCCACGGCGTTGGTCAGCGCGTCGGCCACCTTC 
TTGCCGTGGCCCTTMCCTGGGCAGAGCCGTGGCTCAGGTC 
GAAGTGCGGGAAGTAGGTCTTGGTGGTGGGGAAGGACAG 


2889 


GCTCTGCCCAGGTTAAG 


2890 


CTTAACCTGGGCAGAGC 


2891 


Haemoglobin variant 

Gly59Asp 

GGC-GAC 


CCAAGACCTACTTCCCGCACTTCGACCTGAGCCACGGCTCTG 

CCCAGGTTAAGGGCCACGGCAAGAAGGTGGCCGACGCGCT 

GACCAACGCCGTGGCGCACGTGGACGACATGCCCAACGC 


2892 


GCGTTGGGCATGTCGTCCACGTGCGCCACGGCGTTGGTCAG 
CGCGTCGGCCACCTTCTTGCCGTGGCCCTTAACCTGGGCAG 
AGCCGTGGCTCAGGTCGAAGTGCGGGAAGTAGGTCTTGG 


2893 


GGGCCACGGCAAGAAGG 


2894 


CCTTCTTGCCGTGGCCC 


2895 


Haemoglobin variant 

Asn68Lys 

AACo-AAG 


GAGCCACGGCTCTGCCCAGGTTAAGGGCCACGGCAAGAAGG 

TGGCCGACGCGCTGACCAACGCCGTGGCGCACGTGGACGA 

CATGCCCAACGCGCTGTCCGCCCTGAGCGACCTGCACGCG 


2896 
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CKnicatPhenotype& 
Mutation 




SEQID 

HQi 




CGCGTGCAGGTCGCTCAGGGCGGACAGCGCGTTGGGCATG 

TCGTCCACGTGCGCCACGGCGTTGGTCAGCGCGTCGGCCAC 

CTTCTTGCCGTGGCCCTTAACCTGGGCAGAGCCGTGGCTC 


2897 


CTGACCAACGCCGTGGC 


2898 


GCCACGGCGTTGGTCAG 


2899 


Haemoglobin variant 

Asn68Lys 

AACg-AAA 


GAGCCACGGCTCTGCCCAGGTTAAGGGCCACGGCAAGAAGG 

TGGCCGACGCGCTGACCAACGCCGTGGCGCACGTGGACGA 

CATGCCCAACGCGCTGTCCGCCCTGAGCGACCTGCACGCG 


2900 


CGCGTGCAGGTCGCTCAGGGCGGACAGCGCGTTGGGCATG 

TCGTCCACGTGCGCCACGGCGTTGGTCAGCGCGTCGGCCAC 

CTTCTTGCCGTGGCCCTTAACCTGGGCAGAGCCGTGGCTC 


2901 


CTGACCAACGCCGTGGC 


2902 


GCCACGGCGTTGGTCAG 


2903 


Haemoglobin variant 

Asn78Lys 

AACg-AAA 


CGGCAAGAAGGTGGCCGACGCGCTGACCAACGCCGTGGCG 

CACGTGGACGACATGCCCAACGCGCTGTCCGCCCTGAGCGA 

CCTGCACGCGCACAAGCTTCGGGTGGACCCGGTCAACTTC 


2904 


GAAGTTGACCGGGTCCACCCGAAGCTTGTGCGCGTGCAGGT 
CGCTCAGGGCGGACAGCGCGTTGGGCATGTCGTCCACGTGC 
GCCACGGCGTTGGTCAGCGCGTCGGCCACCTTCTTGCCG 


2905 


ATGCCCAACGCGCTGTC 


2906 


GACAGCGCGTTGGGCAT 


2907 


Haemoglobin variant 

Asp85Val 

GAC-GTC 


CGCTGACCAACGCCGTGGCGCACGTGGACGACATGCCCAAC 
GCGCTGTCCGCCCTGAGCGACCTGCACGCGCACAAGCTTCG 
GGTGGACCCGGTCAACTTCAAGGTGAGCGGCGGGCCGGG 


2908 


CCCGGCCCGCCGCTCACCTTGAAGTTGACCGGGTCCACCCG 
AAGCTTGTGCGCGTGCAGGTCGCTCAGGGCGGACAGCGCGT 
TGGGCATGTCGTCCACGTGCGCCACGGCGTTGGTCAGCG 


2909 


CCTGAGCGACCTGCACG 


2910 


CGTGCAGGTCGCTCAGG 


2911 


Haemoglobin variant 

Lys90Asn 

AAGc-AAT 


GGCGCACGTGGACGACATGCCCAACGCGCTGTCCGCCCTGA 
GCGACCTGCACGCGCACAAGCTTCGGGTGGACCCGGTCAAC 
TTCAAGGTGAGCGGCGGGCCGGGAGCGATCTGGGTCGAG 


2912 


CTCGACCCAGATCGCTCCCGGCCCGCCGCTCACCTTGAAGT 
TGACCGGGTCCACCCGAAGCTTGTGCGCGTGCAGGTCGCTC 
AGGGCGGACAGCGCGTTGGGCATGTCGTCCACGTGCGCC 


2913 


GCGCACAAGCTTCGGGT 


2914 


ACCCGAAGCTTGTGCGC 


2915 


Haemoglobin variant 

Asp94His 

gGAC-CAC 


GACGACATGCCCAACGCGCTGTCCGCCCTGAGCGACCTGCA 
CGCGCACAAGCTTCGGGTGGACCCGGTCAACTTCAAGGTGA 
GCGGCGGGCCGGGAGCGATCTGGGTCGAGGGGCGAGATG 


2916 


CATCTCGCCCCTCGACCCAGATCGCTCCCGGCCCGCCGCTC 
ACCTTGAAGTTGACCGGGTCCACCCGAAGCTTGTGCGCGTG 
CAGGTCGCTCAGGGCGGACAGCGCGTTGGGCATGTCGTC 


2917 


TTCGGGTGGACCCGGTC 


2918 
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Clinical Phenotype& 
Mutation 


CorrectiiigOlfgos 


SEQID 
HO: 




GACCGGGTCCACCCGAA 


2919 


Haemoglobin variant 

Pro95Leu 

CCG-CTG 


ACATGCCCAACGCGCTGTCCGCCCTGAGCGACCTGCACGCG 
CACAAGCTTCGGGTGGACCCGGTCAACTTCAAGGTGAGCGG 
CGGGCCGGGAGCGATCTGGGTCGAGGGGCGAGATGGCGC 


2920 


GCGCCATCTCGCCCCTCGACCCAGATCGCTCCCGGCCCGCC 

GCTCACCTTGAAGTTGACCGGGTCCACCCGAAGCTTGTGCG 

CGTGCAGGTCGCTCAGGGCGGACAGCGCGTTGGGCATGT 


2921 


GGTGGACCCGGTCAACT 


2922 


AGTTGACCGGGTCCACC 


2923 


Haemoglobin variant 

Ser102Arg 

aAGC-CGC 


TAGCGCAGGCGGCGGCTGCGGGCCTGGGCCGCACTGACCC 
TCTTCTCTGCACAGCTCCTAAGCCACTGCCTGCTGGTGACCC 
TGGCCGCCCACCTCCCCGCCGAGTTCACCCCTGCGGTGC 


2924 


GCACCGCAGGGGTGAACTCGGCGGGGAGGTGGGCGGCCAG 
GGTCACCAGCAGGCAGTGGCTTAGGAGCTGTGCAGAGAAGA 
GGGTCAGTGCGGCCCAGGCCCGCAGCCGCCGCCTGCGCTA 


2925 


AGCTCCTAAGCCACTGC 


2926 


GCAGTGGCTTAGGAGCT 


2927 


Haemoglobin H disease 

Cys104Tyr 

TGC-TAC 


GGCGGCGGCTGCGGGCCTGGGCCGCACTGACCCTCTTCTCT 

GCACAGCTCCTAAGCCACTGCCTGCTGGTGACCCTGGCCGC 

CCACCTCCCCGCCGAGTTCACCCCTGCGGTGCACGCCTC 


2928 


GAGGCGTGCACCGCAGGGGTGAACTCGGCGGGGAGGTGGG 
CGGCCAGGGTCACCAGCAGGCAGTGGCTTAGGAGCTGTGCA 
GAGAAGAGGGTCAGTGCGGCCCAGGCCCGCAGCCGCCGCC 


2929 


AAGCCACTGCCTGCTGG 


2930 


CCAGCAGGCAGTGGCTT 


2931 


Haemoglobin variant 

Ala111Val 

GCC-GTC 


CCGCACTGACCCTC7TCTCTGCACAGCTCCTAAGCCACTGCC 
TGCTGGTGACCCTGGCCGCCCACCTCCCCGCCGAGTTCACC 
CCTGCGGTGCACGCCTCCCTGGACAAGTTCCTGGCTTC 


2932 


GAAGCCAGGAACTTGTCCAGGGAGGCGTGCACCGCAGGGGT 
GAACTCGGCGGGGAGGTGGGCGGCCAGGGTCACCAGCAGG 
CAGTGGCTTAGGAGCTGTGCAGAGAAGAGGGTCAGTGCGG 


2933 


CCTGGCCGCCCACCTCC 


2934 


GGAGGTGGGCGGCCAGG 


2935 


Haemoglobin variant 

Ala120Glu 

GCG-GAG 


TCCTAAGCCACTGCCTGCTGGTGACCCTGGCCGCCCACCTC 
CCCGCCGAGTTCACCCCTGCGGTGCACGCCTCCCTGGACAA 
GTTCCTGGCTTCTGTGAGCACCGTGCTGACCTCCAAATA 


2936 


TATTTGGAGGTCAGCACGGTGCTCACAGAAGCCAGGAACTTG 
TCCAGGGAGGCGTGCACCGCAGGGGTGAACTCGGCGGGGA 
GGTGGGCGGCCAGGGTCACCAGCAGGCAGTGGCTTAGGA 


2937 


CACCCCTGCGGTGCACG 


2938 


CGTGCACCGCAGGGGTG 


2939 


Haemoglobin variant 

His122Gln 

CACa-CAG 


CCACTGCCTGCTGGTGACCCTGGCCGCCCACCTCCCCGCCG 

AGTTCACCCCTGCGGTGCACGCCTCCCTGGACAAGTTCCTG 

GCTTCTGTGAGCACCGTGCTGACCTCCAAATACCGTTAA 


2940 
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CBnicalPhenotypeS 
Mutafion 


Correcting Ol'tgos 


SEQtD 
NO: 




TTAACGGTATTTGGAGGTCAGCACGGTGCTCACAGAAGCCAG 
GAACTTGTCCAGGGAGGCGTGCACCGCAGGGGTGAACTCGG 
CGGGGAGGTGGGCGGCCAGGGTCACCAGCAGGCAGTGG 


2941 


GCGGTGCACGCCTCCCT 


2942 


AGGGAGGCGTGCACCGC 


2943 


Haemoglobin variant 

Ala123Ser 

cGCC-TCC 


CACTGCCTGCTGGTGACCCTGGCCGCCCACCTCCCCGCCGA 

GTTCACCCCTGCGGTGCACGCCTCCCTGGACAAGTTCCTGG 

CTTCTGTGAGCACCGTGCTGACCTCCAAATACCGTTAAG 


2944 


CTTAACGGTATTTGGAGGTCAGCACGGTGCTCACAGAAGCCA 
GGAACTTGTCCAGGGAGGCGTGCACCGCAGGGGTGAACTCG 
GCGGGGAGGTGGGCGGCCAGGGTCACCAGCAGGCAGTG 


2945 


CGGTGCACGCCTCCCTG 


2946 


CAGGGAGGCGTGCACCG 


2947 


Thalassaemia alpha 

Leu125Pro 

CTG-CCG 


TGCTGGTGACCCTGGCCGCCCACCTCCCCGCCGAGTTCACC 

CCTGCGGTGCACGCCTCCCTGGACAAGTTCCTGGCTTCTGT 

GAGCACCGTGCTGACCTCCAAATACCGTTAAGCTGGAGC 


2948 


GCTCCAGCTTAACGGTATTTGGAGGTCAGCACGGTGCTCACA 

GAAGCCAGGAACTTGTCCAGGGAGGCGTGCACCGCAGGGG 

TGAACTCGGCGGGGAGGTGGGCGGCCAGGGTCACCAGCA 


2949 


CGCCTCCCTGGACAAGT 


2950 


ACTTGTCCAGGGAGGCG 


2951 


Haemoglobin variant 

Ser131Pro 

tTCT-CCT 


GCCCACCTCCCCGCCGAGTTCACCCCTGCGGTGCACGCCTC 
CCTGGACAAGTTCCTGGCTTCTGTGAGCACCGTGCTGACCTC 
CAAATACCGTTAAGCTGGAGCCTCGGTAGCCGTTCCTC 


2952 


GAGGAACGGCTACCGAGGCTCCAGCTTAACGGTATTTGGAG 
GTCAGCACGGTGCTCACAGAAGCCAGGAACTTGTCCAGGGA 
GGCGTGCACCGCAGGGGTGAACTCGGCGGGGAGGTGGGC 


2953 


TCCTGGCTTCTGTGAGC 


2954 


GCTCACAGAAGCCAGGA 


2955 


Haemoglobin variant 

Leu136Met 

gCTG-ATG 


GAGTTCACCCCTGCGGTGCACGCCTCCCTGGACAAGTTCCT 

GGCTTCTGTGAGCACCGTGCTGACCTCCAAATACCGTTAAGC 

TGGAGCCTCGGTAGCCGTTCCTCCTGCCCGCTGGGCCT 


2956 


AGGCCCAGCGGGCAGGAGGAACGGCTACCGAGGCTCCAGC 

TTAACGGTATTTGGAGGTCAGCACGGTGCTCACAGAAGCCAG 

GAACTTGTCCAGGGAGGCGTGCACCGCAGGGGTGAACTC 


2957 


GCACCGTGCTGACCTCC 


2958 


GGAGGTCAGCACGGTGC 


2959 


Haemoglobin variant 

Leu136Pro 

CTG-CCG 


AGTTCACCCCTGCGGTGCACGCCTCCCTGGACAAGTTCCTG 
GCTTCTGTGAGCACCGTGCTGACCTCCAAATACCGTTAAGCT 
GGAGCCTCGGTAGCCGTTCCTCCTGCCCGCTGGGCCTC 


2960 


GAGGCCCAGCGGGCAGGAGGAACGGCTACCGAGGCTCCAG 

CTTAACGGTATTTGGAGGTCAGCACGGTGCTCACAGAAGCCA 

GGAACTTGTCCAGGGAGGCGTGCACCGCAGGGGTGAACT 


2961 


CACCGTGCTGACCTCCA 


2962 
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Mutagen 




SEQID 

mi 




TGGAGGTCAGCACGGTG 


2963 


Haemoglobin variant 

Arg141Cys 

cCGT-TGT 


GTGCACGCCTCCCTGGACMGTTCCTGGCTTCTGTGAGCACC 
GTGCTGACCTCCAAATACCGTTAAGCTGGAGCCTCGGTAGCC 
GTTCCTCCTGCCCGCTGGGCCTCCCAACGGGCCCTCC 


2964 


GGAGGGCCCGTTGGGAGGCCCAGCGGGCAGGAGGAACGGC 
TACCGAGGCTCCAGCTTAACGGTATTTGGAGGTCAGCACGGT 
GCTCACAGAAGCCAGGAACTTGTCCAGGGAGGCGTGCAC 


2965 


CCAAATACCGTTAAGCT 


2966 


AGCTTAACGGTATTTGG 


2967 


Haemoglobin variant 

Term142Gln 

tTAA-CAA 


CACGCCTCCCTGGACAAGTTCCTGGCTTCTGTGAGCACCGTG 
CTGACCTCCAAATACCGTTAAGCTGGAGCCTCGGTAGCCGTT 
CCTCCTGCCCGCTGGGCCTCCCAACGGGCCCTCCTCC 


2968 


GGAGGAGGGCCCGTTGGGAGGCCCAGCGGGCAGGAGGAAC 

GGCTACCGAGGCTCCAGCTTAACGGTATTTGGAGGTCAGCA 

CGGTGCTCACAGAAGCCAGGAACTTGTCCAGGGAGGCGTG 


2969 


AATACCGTTAAGCTGGA 


2970 


TCCAGCTTAACGGTATT 


2971 


Haemoglobin variant 

Term142Lys 

tTAA-AAA 


CACGCCTCCCTGGACAAGTTCCTGGCTTCTGTGAGCACCGTG 
CTGACCTCCAAATACCGTTAAGCTGGAGCCTCGGTAGCCGTT 
CCTCCTGCCCGCTGGGCCTCCCAACGGGCCCTCCTCC 


2972 


GGAGGAGGGCCCGTTGGGAGGCCCAGCGGGCAGGAGGAAC 

GGCTACCGAGGCTCCAGCTTAACGGTATTTGGAGGTCAGCA 

CGGTGCTCACAGAAGCCAGGAACTTGTCCAGGGAGGCGTG 


2973 


AATACCGTTAAGCTGGA 


2974 


TCCAGCTTAACGGTATT 


2975 


Haemoglobin variant 

Term142Tyr 

TAAg-TAT 


CGCCTCCCTGGACAAGTTCCTGGCTTCTGTGAGCACCGTGCT 
GACCTCCAAATACCGTTAAGCTGGAGCCTCGGTAGCCGTTCC 
TCCTGCCCGCTGGGCCTCCCAACGGGCCCTCCTCCCC 


2976 


GGGGAGGAGGGCCCGTTGGGAGGCCCAGCGGGCAGGAGG 

AACGGCTACCGAGGCTCCAGCTTAACGGTATTTGGAGGTCAG 

CACGGTGCTCACAGAAGCCAGGAACTTGTCCAGGGAGGCG 


2977 


TACCGTTAAGCTGGAGC 


2978 


GCTCCAGCTTAACGGTA 


2979 



EXAMPLE 17 
Human mismatch repair - MLH1 

The human MLH1 gene is homologous to the bacterial mutL gene, which is involved in 
mismatch repair. Mutations in the MLH1 gene have been identified in many individuals with hereditary 
nonpolyposis colorectal cancer (HNPCC). Mutations in the MLH1 gene are also implicated in 
predisposition to a variety of cancers associated with, for example, Muir-Torre syndrome and Turcot 
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syndrome. The attached table discloses the correcting oligonucleotide base sequences for the MLH1 
oligonucleotides of the invention. 



Table 24 

MLH1 Mutations and Genome-Correcting Olig os 



CBniealPfeenotypeA 
Mutation 


Correcting Qllgos 


SEQID 
NO: 


Non-polyposis 
colorectal cancer 
MetlArg 
ATG-AGG 


TTGGCTGAAGGCACTTCCGTTGAGCATCTAGACGTTTCCTTG 
GCTCTTCTGGCGCCAAAATGTCGTTCGTGGCAGGGGTTATTC 
GGCGGCTGGACGAGACAGTGGTGAACCGCATCGCGGC 


2980 


GCCGCGATGCGGTTCACCACTGTCTCGTCCAGCCGCCGAAT 
AACCCCTGCCACGAACGACA 1 1 1 1 GGCGCCAGAAGAGCCAA 
GGAAACGTCTAGATGCTCAACGGAAGTGCCTTCAGCCAA 


2981 


CGCCAAAAIGTCGTTCG 


2982 


CGAACGACAI 1 1 IGGCG 


2983 


Non-polyposis 
colorectal cancer 
MetlLys 
ATG-AAG 


GCTCTTCTGGCGCCAAAATGTCGTTCGTGGCAGGGGTTATTC 
GGCGGCTGGACGAGACAGTGGTGAACCGCATCGCGGC 




GCCGCGATGCGGTTCACCACTGTCTCGTCCAGCCGCCGAAT 
AACCCCTGCCACGAACGACA 1 1 1 1 GGCGCCAGAAGAGCCAA 
GGAAACGTCTAGATGCTCAACGGAAGTGCCTTCAGCCAA 


2985 


CGCCAAAAIGTCGTTCG 


2986 


CGAACGACATTTTGGCG 


2987 


Non-polyposis 
colorectal cancer 
Met35Arg 
ATG-AGG 


TGGTGAACCGCATCGCGGCGGGGGAAGTTATCCAGCGGCCA 
GCTAATGCTATCAAAGAGATGATTGAGAACTGGTACGGAGGG 
AGTCGAGCCGGGCTCACTTAAGGGCTACGACTTAACGG 


2988 


CCGTTAAGTCGTAGCCCTTAAGTGAGCCCGGCTCGACTCCCT 
CCGTACCAGTTCTCAATCATCTCTTTGATAGCATTAGCTGGCC 
GCTGGATAACTTCCCCCGCCGCGATGCGGTTCACCA 


2989 


CAAAGAGATGATTGAGA 


2990 


TCTCAATCATCTCTTTG 


2991 


Non-polyposis 
colorectal cancer 
Ser44Phe 
TCC-TTC 


TAGAGTAGTTGCAGACTGAIAAAI IAI 1 1 ICIGI 1 IGAI 1 IGCC 

AGTTTAGATGCAAAATCCACAAGTATTCAAGTGATTGTTAAAG 

AGGGAGGCCTGAAGTTGATTCAGATCCAAGACAA 


2992 


TTGTCTTGGATCTGAATCAACTTCAGGCCTCCCTCTTTAACAA 
TCACTTGAATACTTGTGGA 1 1 1 1 GCATCTAAACTGGCAAATCA 
AACAGAAAATAATTTATCAGTCTGCAACTACTCTA 


2993 


TGCAAAATCCACAAGTA 


2994 


1 AC 1 IGIGGAI 1 1 IGCA 


2995 


Non-polyposis 
colorectal cancer 
Glnfi?l v» 


GCAAAATCCACAAGTATTCAAGTGATTGTTAAAGAGGGAGGC 

CTGAAGTTGATTCAGATCCAAGACAATGGCACCGGGATCAGG 

GTAAGTAAAACCTCAAAGTAGCAGGATGTTTGTGCGC 


2996 



CAA-AAA 
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CfinicatPhenotype& 
Mutation 


Correcting Oligos 


5EQID 




GCGCACAAACATCCTGCTAC 1 1 IGAGGI 1 1 1 AC I IACCCTGAT 
CCCGGTGCCATTGTCTTGGATCTGAATCAACTTCAGGCCTCC 
CTCTTTAACAATCACTTGAATACTTGTGGATTTTGC 


2997 


TTCAGATCCAAGACAAT 


2998 


ATTGTCTTGGATCTGAA 


2999 


Non-polyposis 
colorectal cancer 
Gln62Term 
CAA-TAA 


GCAAAATCCACAAGTATTCAAGTGATTGTTAAAGAGGGAGGC 

CTGAAGTTGATTCAGATCCAAGACAATGGCACCGGGATCAGG 

GTAAGTAAAACCTCAAAGTAGCAGGATGTTTGTGCGC 


3000 


GCGCACAMCATCCTGCTACTTTGAGGTTTTACTTACCCTGAT 
CCCGGTGCCATTGTCTTGGATCTGAATCAACTTCAGGCCTCC 
CTCTTTAACAATCACTTGAATACTTGTGGA 1 1 1 IGC 


3001 


TTCAGATCCAAGACAAT 


3002 


ATTGTCTTGGATCTGAA 


3003 


Non-polyposis 
colorectal cancer 
Asn64Ser 
AAT-AGT 


CCACAAGTATTCAAGTGATTGTTAAAGAGGGAGGCCTGAAGT 

TGATTCAGATCCAAGACAATGGCACCGGGATCAGGGTAAGTA 

AAACCTCAAAGTAGCAGGATGTTTGTGCGCTTCATGG 


3004 


CCATGMGCGCACAAACATCCTGCTACTTTGAGGTTTTACTTA 

CCCTGATCCCGGTGCCATTGTCTTGGATCTGAATCAACTTCA 

GGCCTCCCTCTTTAACAATCACTTGAATACTTGTGG 


3005 


CCAAGACAATGGCACCG 


3006 


CGGTGCCATTGTCTTGG 


3007 


Non-polyposis 
colorectal cancer 
Gly67Arg 
GGG-AGG 


ATTCAAGTGATTGTTAAAGAGGGAGGCCTGAAGTTGATTCAGA 
TCCAAGACAATGGCACCGGGATCAGGGTAAGTAAAACCTCAA 
AGTAGCAGGATGTTTGTGCGCTTCATGGAAGAGTCA 


3008 


TGACTCTTCCATGAAGCGCACAAACATCCTGCTACTTTGAGGT 
TTTACTTACCCTGATCCCGGTGCCATTGTCTTGGATCTGAATC 
AACTTCAGGCCTCCCTCTTTAACAATCACTTGAAT 


3009 




ATGGCACCGGGATCAGG 


3010 


CCTGATCCCGGTGCCAT 


3011 


Non-polyposis 
colorectal cancer 
Gly67Arg 
GGG-CGG 


ATTCAAGTGATTGTTAAAGAGGGAGGCCTGAAGTTGATTCAGA 
TCCAAGACAATGGCACCGGGATCAGGGTAAGTAAAACCTCAA 
AGTAGCAGGATGTTTGTGCGCTTCATGGAAGAGTCA 


3012 


TGACTCTTCCATGAAGCGCACAAACATCCTGCTACTTTGAGGT 
TTTACTTACCCTGATCCCGGTGCCATTGTCTTGGATCTGAATC 
AACTTCAGGCCTCCCTCTTTAACAATCACTTGAAT 


3013 


ATGGCACCGGGATCAGG 


3014 


CCTGATCCCGGTGCCAT 


3015 


Non-polyposis 
colorectal cancer 
Gly67Trp 
GGG-TGG 


ATTCAAGTGATTGTTAAAGAGGGAGGCCTGAAGTTGATTCAGA 
TCCAAGACAATGGCACCGGGATCAGGGTAAGTAAAACCTCAA 
AGTAGCAGGATGTTTGTGCGCTTCATGGAAGAGTCA 


3016 


TGACTCTTCCATGAAGCGCACAAACATCCTGCTACTTTGAGGT 
TTTACTTACCCTGATCCCGGTGCCATTGTCTTGGATCTGAATC 
AACTTCAGGCCTCCCTCTTTAACAATCACTTGAAT 


3017 


ATGGCACCGGGATCAGG 


3018 
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: CBnieaf Pf)ef}otype& 
Mutation 


CorreeftigQiigos: 


SEQfD 
MO: 




CCTGATCCCGGTGCCAT 


3019 


Non-polyposis 
colorectal cancer 
Cys77Arg 
TGT-CGT 


GTAACATGATIAI I IACICAICI 1 1 1 1 GG I A i CTAACAGAAAGA 
AGATCTGGATATTGTATGTGAMGGTTCACTACTAGTAAACTG 
CAGTCCTTTGAGGATTTAGCCAGTATTTCTACCT 


3020 


AGGTAGAAATACTGGCTAAATCCTCAAAGGACTGCAGTTTACT 
AGTAGTGAACCTTTCACATACAATATCCAGATCTTCTTTCTGTr 
AGATACCAAAAAGATGAGTAAATAATCATGTTAC 


3021 


ATATTGTATGTGAAAGG 


3022 


CCTTTCACATACAATAT 


3023 


Non-polyposis 
colorectal cancer 
Cys77Tyr 
TGT-TAT 


TAACATGATTA 1 1 1 AC I CA I C 1 1 1 1 1 GG 1 A I CTAACAGAAAGAA 
GATCTGGATATTGTATGTGAAAGGTTCACTACTAGTAAACTGC 
AGTCCTTTGAGGATTTAGCCAGTATTTCTACCTA 


3024 


TAGGTAGAAATACTGGCTAAATCCTCAAAGGACTGCAGTTTAC 
TAGTAGTGAACCTTTCACATACAATATCCAGATCTTCTTTCTGT 
TAGATACCAAAAAGATGAGTAAATAATCATGTTA 


3025 


TATTGTATGTGAAAGGT 


3026 


ACCTTTCACATACAATA 


3027 


Non-polyposis 
colorectal cancer 
Ser93Gly 
AGT-GGT 


CTGGATATTGTATGTGAAAGGTTCACTACTAGTAAACTGCAGT 
OCI 1 IbAbuAl 1 lAbCOAblAI 1 IUIACCI AlbbUI 1 ICoAvjb 
TGAGGTAAGCTAAAGATTCAAGAAATGTGTAAAAT 


3028 


Al 1 1 IACACAI 1 ICI IGAAICI 1 IAGCI 1 ACC 1 CACC 1 CGAAAG 
CCATAGGTAGAAATACTGGCTAAATCCTCAAAGGACTGCAGTT 
TACTAGTAGTGAACCTTTCACATACAATATCCAG 


3029 


ATTTAGCCAGTATTTCT 


3030 


AGAAATACTGGCTAAAT 


3031 


Non-polyposis 
colorectal cancer 
ArglOOTerm 
CGA-TGA 


TTCACTACTAGTAAACTGCAGTCCTTTGAGGATTTAGCCAGTA 
TTTCTACCTATGGCTTTCGAGGTGAGGTAAGCTAAAGATTCAA 
GAAATGTGTAAAATATCCTCCTGTGATGACATTGT 


3032 


ACAAIGICAICACAGGAGGAIAI 1 1 IACACAI 1 ICI IGAAICI 1 

TAGCTTACCTCACCTCGAAAGCCATAGGTAGAAATACTGGCTA 

AATCCTCAAAGGACTGCAGTTTACTAGTAGTGAA 


3033 


ATGGCTTTCGAGGTGAG 


3034 


CTCACCTCGAAAGCCAT 


3035 


Non-polyposis 
colorectal cancer 
He107Arg 
ATA-AGA 


ACCCAGCAG'I GAG 1 1 1 1 ICI 1 ICAGICIAI 1 1 ICI II ICI ICCI 

TAGGCTTTGGCCAGCATAAGCCATGTGGCTCATGTTACTATTA 

CAACGAAAACAGCTGATGGAAAGTGTGCATACAG 


3036 


CIGIAIGCACACI 1 ICCAICAGCIGI 1 1 ICGI IGIAAIAGIAA 

CATGAGCCACATGGCTTATGCTGGCCAAAGCCTAAGGAAGAA 

AAGAAAATAGACTGAAAGAAAAACTCACTGCTGGGT 


3037 


GGCCAGCATAAGCCATG 


3038 


OATGGOTTATGOTGGCC 


3039 
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CfinicafPhenoiype& 
Mutation 


: Correcting Oligos 


SEQID 
NO: 


Non-polyposis 
colorectal cancer 
Thr117Arg 
ACG-AGG 


I I ICI 1 1 I CTTCCTTAGGC 1 1 1 GGCCAGCATAAGCCATGTGGC 
TCATGTTACTATTACAACGAAAACAGCTGATGGAAAGTGTGCA 
TACAGGTATAGTGCTGACTTCTTTTACTCATATAT 


3040 


ATATATGAGTAAAAGAAGTCAGCACTATACCTGTATGCACACT 
TTCCATCAGCTGI 1 1 1 CGTTGTAATAGTAACATGAGCCACATG 
GCTTATGCTGGCCAAAGCCTAAGGAAGAAAAGAAA 


3041 


TATTACAACGAAAACAG 


3042 


CIGIIIICGIIGIAAIA 


3043 


Non-polyposis 
colorectal cancer 
Thr117Met 
ACG-ATG 


1 1 ICI 1 1 ICI ICCI IAGGCI 1 1 GGCCAGCATAAGCCATGTGGC 
TCATGTTACTATTACAACGAAAACAGCTGATGGAAAGTGTGCA 
TACAGGTATAGTGCTGACTTCI 1 1 IACTCATATAT 


3044 


ATATATGAGTAAAAGAAGTCAGCACTATACCTGTATGCACACT 
TTCCATCAGCTGI 1 1 1 CGTTGTAATAGTAACATGAGCCACATG 
GCTTATGCTGGCCAAAGCCTAAGGAAGAAAAGAAA 


3045 


TATTACAACGAAAACAG 


3046 


CTGTTTTCGTTGTAATA 


3047 


Non-polyposis 
colorectal cancer 
Gly133Term 
GGA-TGA 


TCTATCTCTCTACTGGATAT IAAI 1 IGI IAIAI 1 1 ICICAI IAGA 

GCAAGTTACTCAGATGGAAAACTGAAAGCCCCTCCTAAACCA 

TGTGCTGGCAATCAAGGGACCCAGATCACGGTAA 


3048 


TTACCGTGATCTGGGTCCCTTGATTGCCAGCACATGGTTTAG 
GAGGGGCTTTCAGI 1 1 1 CCATCTGAGTAACTTGCTCTAATGAG 
AAAATATAACAAATTAATATCCAGTAGAGAGATAGA 


3049 


ACTCAGATGGAAAACTG 


3050 


CAGIIIICCAICIGAGI 


3051 


Non-polyposis 
colorectal cancer 
Val185Gly 
GTA-GGA 


IAGIGIGIGI 1 1 1 IGGCAACICI 1 1 ICI IACICI 1 1 IGI 1 1 1 IC 
1 1 1 ICCAGGTATTCAGTACACAATGCAGGCATTAGTTTCTCAG 
TTAAAAAAGTAAGTTCTTGGTTTATGGGGGATGG 


3052 


CCATCCCCCATAMCCMGMCTTACTTTTTTAACTGAGAAAC 

TAATGCCTGCATTGTGTACTGAATACCTGGAAAAGAAAAACAA 

AAGAGTAAGAAAAGAGTTGCCAAAAACACACACTA 


3053 


GTATTCAGTACACAATG 


3054 


CATTGTGTACTGAATAC 


3055 


Non-polyposis 
colorectal cancer 
Ser193Pro 
TCA-CCA 


1 1 ICI IACICI 1 1 IGI 1 1 1 ICI 1 1 ICCAGGIAI ICAGIACACAAI 
GCAGGCATTAGTTTCTCAGTTAAAAAAGTAAGTTCTTGGTTTAT 
GGGGGATGGI 1 1 IGI 1 1 1 ATGAAAAGAAAAAA 


3056 


TTTTTTCTTTTCATAAAACAAAACCATCCCCCATAAACCAAGAA 
CTTACI 1 1 1 1 1 AACTGAGAAACTAATGCCTGCATTGTGTACTG 
AATACCTGGAAAAGAAAAACAAAAGAGTAAGAAA 


3057 


TTAGTTTCTCAGTTAAA 


3058 


TTTAACTGAGAAACTAA 


3059 


Non-polyposis 
colorectal cancer 
Val213Met 


TTTGTTTATCAGCAAGGAGAGACAGTAGCTGATGTTAGGACA 

CTACCCAATGCCTCAACCGTGGACAATATTCGCTCCATCTTTG 

GAAATGCTGTTAGTCGGTATGTCGATAACCTATATA 


3060 



GTG-ATG 
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i CBnicat Phenotype & 
Mutation 


Correcting Qligos \ 


NO: 




TATATAGGTTATCGACATACCGACTAACAGCATTTCCAAAGAT 
GGAGCGAATATTGTCCACGGTTGAGGCATTGGGTAGTGTCCT 
AACATCAGCTACTGTCTCTCCTTGCTGATAAACAAA 


3061 


CCTCAACCGTGGACAAT 


3062 


ATTGTCCACGGTTGAGG 


3063 


Non-polyposis 
colorectal cancer 
Arg217Cys 
CGC-TGC 


CAAGGAGAGACAGTAGCTGATGTTAGGACACTACCCAATGCC 
TCAACCGTGGACAATATTCGCTCCATCTTTGGAAATGCTGTTA 
GTCGGTATGTCGATAACCTATATAAAAAAATC 1 1 1 1 


3064 


AAMGATTTTTTTATATAGGTTATCGACATACCGACTAACAGCA 

TTTCCAAAGATGGAGCGAATATTGTCCACGGTTGAGGCATTG 

GGTAGTGTCCTAACATCAGCTACTGTCTCTCCTTG 


3065 


ACAATATTCGCTCCATC 


3066 


GATGGAGCGAATATTGT 


3067 


Non-polyposis 
colorectal cancer 
He219Val 
ATC-GTC 


GAGACAGTAGCTGATGTTAGGACACTACCCAATGCCTCAACC 
GTGGACAATATTCGCTCCATCTTTGGAAATGCTGTTAGTCGGT 
ATGTCGATAACCTATATAAAAAAATC 1 1 1 IACATTT 


3068 


AAAIGIAAAAGAI 1 1 1 1 1 IAIAIAGGI I A I CGACA I ACCGAC I A 
ACAGCATTTCCAAAGATGGAGCGAATATTGTCCACGGTTGAG 
GCATTGGGTAGTGTCCTAACATCAGCTACTGTCTC 


3069 


TTCGCTCCATCTTTGGA 


3070 


TCCAAAGATGGAGCGAA 


3071 


Non-polyposis 
colorectal cancer 
Gly244Asp 
GGT-GAT 


CTAATAGAGAACTGATAGAAATTGGATGTGAGGATAAAACCCT 
AGCCTTCAAAATGAATGGTTACATATCCAATGCAAACTACTCA 
GTGAAGAAGTGCATCTTCTTACTCTTCATCAACCG 


3072 


CGGTTGATGAAGAGTAAGAAGATGCACTTCTTCACTGAGTAG 
TTTGCATTGGATATGTAACCATTCA 1 1 1 I GAAGGCTAGGGTTT 
TATCCTCACATCCAATTTCTATCAGTTCTCTATTAG 


3073 


AATGAATGGTTACATAT 


3074 


ATATGTAACCATTCATT 


3075 


Non-polyposis 
colorectal cancer 
Ser252Term 
TCA-TAA 


GATGTGAGGATAAAACCCTAGCCTTCAAAATGAATGGTTACAT 
ATCCAATGCAAACTACTCAGTGAAGAAGTGCATCTTCTTACTC 
TTCATCAACCGTAAGTTAAAAAGAACCACATGGGA 


3076 


ICCCAIGIGGI ICI 1 1 I IAACI IACGGI I GA 1 GAAGAG 1 MGA 
AGATGCACTTCTTCACTGAGTAGTTTGCATTGGATATGTAACC 
ATTCAI 1 1 IGAAGGCIAGGGI 1 1 IATCCTCACATC 


3077 


AAACTACTCAGTGAAGA 


3078 


TCTTCACTGAGTAGTTT 


3079 


Non-polyposis 
colorectal cancer 
Glu268Gly 
GAA-GGA 


CACCCCICAGGACAGI 1 1 IGAACIGGI IGCI 1 ICI 1 1 1 IAI IG 
TTTAGATCGTCTGGTAGAATCAACTTCCTTGAGAAAAGCCATA 
GAAACAGTGTATGCAGCCTATTTGCCCAAAAACAC 


3080 


GTG Mil 1 GGGCAAATAGGCTGCATACACTG 1 1 ICIATGGCTT 
TTCTCAAGGAAGTTGATTCTACCAGACGATCTAAACAATAAAA 
AGAAAGCAACCAGTTCAAAACTGTCCTGAGGGGTG 


3081 


TCTGGTAGAATCAACTT 


3082 
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CHflicaEPhenotyi>e& 
Mutation 


Correcting Oligos 


SEQID 




AAGTTGATTCTACCAGA 


3083 


Non-polyposis 
colorectal cancer 
Ser269Term 
TCA-TGA 


CCCTCAGGACAG 1 1 1 IGAACIGGI IGCI 1 ICI 1 1 1 IAI IGI 1 IA 
GATCGTCTGGTAGAATCAACTTCCTTGAGAAAAGCCATAGAAA 
CAGTGTATGCAGCCTATTTGCCCAAAAACACACA 


3084 


TGTGTGI 1 1 1 1 GGGCAAATAGGCTGCATACACTG 1 1 ICIATGG 
CI 1 1 ICTCAAGGAAGTTGATTCTACCAGACGATCTAAACAATA 
AAAAGAAAGCAACCAGTTCAAAACTGTCCTGAGGG 


3085 


GGTAGAATCAACTTCCT 


3086 


AGGAAGTTGATTCTACC 


3087 


Non-polyposis 
colorectal cancer 
Glu297Term 
GAA-TAA 


CI 1 1 1 1 C 1 CCCCCTCCCACTATCTAAGGTAATTGTTCTCTCTTA 
1 1 1 ICCTGACAGTTTAGAAATCAGTCCCCAGAATGTGGATGTT 
AATGTGCACCCCACAAAGCATGAAGTTCACTTCC 


3088 


GGAAGTGAACTTCATGCTTTGTGGGGTGCACATTAACATCCA 

CATTCTGGGGACTGATTTCTAAACTGTCAGGAAAATAAGAGAG 

AACAATTACCTTAGATAGTGGGAGGGGGAGAAAAAG 


3089 


ACAGTTTAGAAATCAGT 


3090 


ACTGATTTCTAAACTGT 


3091 


Non-polyposis 
colorectal cancer 
Gln301Term 
CAG-TAG 


CICCCACIAICIAAGGIAAI IGI ICICICI IAI 1 1 ICCIGACAG 
TTTAGAAATCAGTCCCCAGAATGTGGATGTTAATGTGCACCCC 
ACAAAGCATGAAGTTCACTTCCTGCACGAGGAGA 


3092 


TCTCCTCGTGCAGGAAGTGAACTTCATGCTTTGTGGGGTGCA 
CATTAACATCCACATTCTGGGGACTGATTTCTAAACTGTCAGG 
AAAATAAGAGAGAACAATTACCTTAGATAGTGGGAG 


3093 


TCAGTCCCCAGAATGTG 


3094 


CACATTCTGGGGACTGA 


3095 


Non-polyposis 
colorectal cancer 
Val326Ala 
GTG-GCG 


ATGTGCACCCCACAAAGCATGAAGTTCACTTCCTGCACGAGG 
AGAGCATCCTGGAGCGGGTGCAGCAGCACATCGAGAGCAAG 
CTCCTGGGCTCCAATTCCTCCAGGATGTACTTCACCCA 


3096 


TGGGTGAAGTACATCCTGGAGGAATTGGAGCCCAGGAGCTT 
GCTCTCGATGTGCTGCTGCACCCGCTCCAGGATGCTCTCCT 
CGTGCAGGAAGTGAACTTCATGCTTTGTGGGGTGCACAT 


3097 


GGAGCGGGTGCAGCAGC 


3098 


GCTGCTGCACCCGCTCC 


3099 


Non-polyposis 
colorectal cancer 
His329Pro 
CAC-CCC 


CCACAAAGCATGAAGTTCACTTCCTGCACGAGGAGAGCATCC 
TGGAGCGGGTGCAGCAGCACATCGAGAGCAAGCTCCTGGGC 
TCCAATTCCTCCAGGATGTACTTCACCCAGGTCAGGGC 


3100 


GCCCTGACCTGGGTGAAGTACATCCTGGAGGAATTGGAGCC 
CAGGAGCTTGCTCTCGATGTGCTGCTGCACCCGCTCCAGGA 
TGCTCTCCTCGTGCAGGAAGTGAACTTCATGCTTTGTGG 


3101 


GCAGCAGCACATCGAGA 


3102 


TCTCGATGTGCTGCTGC 


3103 
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CHnical Ptienotype & 
Mutation 


Correcting Oiigos 


SEQfD 
NO: 


Non-polyposis 
colorectal cancer 
Val384Asp 
GTT-GAT 


CAAGTCTGACCTCGTCTTCTACTTCTGGAAGTAGTGATAAGGT 
CTATGCCCACCAGATGGTTCGTACAGATTCCCGGGAACAGAA 
GCTTGATGCATTTCTGCAGCCTCTGAGCAAACCCCT 


3104 


AGGGGTTTGCTCAGAGGCTGCAGAAATGCATCAAGCTTCTGT 
TCCCGGGAATCTGTACGAACCATCTGGTGGGCATAGACCTTA 
TCACTACTTCCAGAAGTAGAAGACGAGGTCAGACTTG 


3105 


CCAGATGGTTCGTACAG 


3106 


CTGTACGAACCATCTGG 


3107 


Non-polyposis 
colorectal cancer 
Ala441Thr 
GCT-ACT 


AGTGGCAGGGCTAGGCAGCAAGATGAGGAGATGCTTGAACT 

CCCAGCCCCTGCTGAAGTGGCTGCCAAAAATCAGAGCTTGGA 

GGGGGATACAACAAAGGGGACTTCAGAAATGTCAGAGA 


3108 


TCTCTGACATTTCTGAAGTCCCCTTTGTTGTATCCCCCTCCAA 
GCTCTGAI 1 1 1 IGGCAGCCACTTCAGCAGGGGCTGGGAGTTC 
AAGCATCTCCTCATCTTGCTGCCTAGCCCTGCCACT 


3109 


CTGAAGTGGCTGCCAAA 


3110 


TTTGGCAGCCACTTCAG 


3111 


Non-polyposis 
colorectal cancer 
Arg487Term 
CGA-TGA 


CTTCATTGCAGAAAGAGACATCGGGAAGATTCTGATGTGGAA 
ATGGTGGAAGATGATTCCCGAAAGGAAATGACTGCAGCTTGT 
ACCCCCCGGAGAAGGATCATTAACCTCACTAGTGTTT 


3112 


AAACACTAGTGAGGTTAATGATCCTTCTCCGGGGGGTACAAG 
CTGCAGTCATTTCCTTTCGGGAATCATCTTCCACCATTTCCAC 
ATCAGAATCTTCCCGATGTCTCTTTCTGCAATGAAG 


3113 




ATGATTCCCGAAAGGAA 


3114 


TTCCTTTCGGGAATCAT 


3115 


Non-polyposis 
colorectal cancer 
Ala492Thr 
GCA-ACA 


AGACATCGGGAAGATTCTGATGTGGAAATGGTGGAAGATGAT 
TCCCGAAAGGAAATGACTGCAGCTTGTACCCCCCGGAGAAG 
GATCATTAACCTCACTAGTG 1 1 1 1 GAGTCTCCAGGAAG 


3116 


CTTCCTGGAGACTCAAAACACTAGTGAGGTTAATGATCCTTCT 
CCGGGGGGTACAAGCTGCAGTCATTTCCTTTCGGGAATCATC 
TTCCACCATTTCCACATCAGAATCTTCCCGATGTCT 


3117 


AAATGACTGCAGCTTGT 


3118 


ACAAGCTGCAGTCATTT 


3119 


Non-polyposis 
colorectal cancer 
Val506Ala 
GTT-GCT 


CCCGAAAGGAAATGACTGCAGCTTGTACCCCCCGGAGAAGG 
ATCATTAACCTCACTAGTGI 1 1 1 GAGTCTCCAGGAAGAAATTA 
ATGAGCAGGGACATGAGGGTACGTAAACGCTGTGGCC 


3120 


GGCCACAGCGTTTACGTACCCTCATGTCCCTGCTCATTAATTT 
CTTCCTGGAGACTCAAAACACTAGTGAGGTTAATGATCCTTCT 
CCGGGGGGTACAAGCTGCAGTCATTTCCTTTCGGG 


3121 


CACIAGIGJ.il IGAGIC 


3122 


GACTCAAAACACTAGTG 


3123 


Non-polyposis 
colorectal cancer 
Gln542Leu 


GGGAGATGTTGCATAACCACTCCTTCGTGGGCTGTGTGAATC 
CTCAGTGGGCCTTGGCACAGCATCAAACCAAGTTATACCTTC 
TCAACACCACCAAGCTTAGGTAAATCAGCTGAGTGTG 


3124 



CAG-CTG 
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: Clinical FhenotypeS 
Mutation 


CorreefiagOItgos 


SEQIO 
HO: 




CACACTCAGCTGATTTACCTAAGCTTGGTGGTGTTGAGAAGG 
TATAACTTGGTTTGATGCTGTGCCAAGGCCCACTGAGGATTC 
ACACAGCCCACGAAGGAGTGGTTATGCAACATCTCCC 


3125 


CTTGGCACAGCATCAAA 


3126 


TTTGATGCTGTGCCAAG 


3127 


Non-polyposis 
colorectal cancer 
Leu549Pro 
CTT-CCT 


CCTTCGTGGGCTGTGTGAATCCTCAGTGGGCCTTGGCACAG 

CATCAAACCAAGTTATACC7TCTCAACACCACCAAGCTTAGGT 

AAATCAGCTGAGTGTGTGAACAAGCAGAGCTACTACA 


3128 


TGTAGTAGCTCTGCTTGTTCACACACTCAGCTGATTTACCTAA 
GCTTGGTGGTGTTGAGAAGGTATAACTTGGTTTGATGCTGTG 
CCAAGGCCCACTGAGGATTCACACAGCCCACGAAGG 


3129 


GTTATACCTTCTCAACA 


3130 


TGTTGAGAAGGTATAAC 


3131 


Non-polyposis 
colorectal cancer 
Asn551Thr 
AAC-ACC 


TGGGCTGTGTGAATCCTCAGTGGGCCTTGGCACAGCATCAAA 
CCAAGTTATACCTTCTCAACACCACCAAGCTTAGGTAAATCAG 
CTGAGTGTGTGAACAAGCAGAGCTACTACAACAATG 


3132 


CATTGTTGTAGTAGCTCTGCTTGTTCACACACTCAGCTGATTT 

ACCTAAGCTTGGTGGTGTTGAGAAGGTATAACTTGGTTTGATG 

CTGTGCCAAGGCCCACTGAGGATTCACACAGCCCA 


3133 


CCTTCTCAACACCACCA 


3134 


TGGTGGTGTTGAGAAGG 


3135 


Non-polyposis 
colorectal cancer 
Gln562Term 
CAG-TAG 


ATGAATTCAGC 1 1 1 ICC 1 1 AAAGTC ACTTC A 1 1 1 1 IAI 1 1 ICAG 
TGAAGAACTGTTCTACCAGATACTCATTTATGA 1 1 1 1 GCCAATT 
TTGGTGTTCTCAGGTTATCGGTAAGTTTAGATC 


3136 


GATCTAAACTTACCGATAACCTGAGAACACCAAAATTGGCAAA 

ATCATAAATGAGTATCTGGTAGAACAGTTCTTCACTGAAAATA 

AAAATGAAGTGACTTTAAGGAAAAGCTGAATTCAT 


3137 


TGTTCTACCAGATACTC 


3138 


GAGTATCTGGTAGAACA 


3139 


Non-polyposis 
colorectal cancer 
He565Phe 
ATT-TTT 


GCI 1 1 1 CCTTAAAGTC ACTTCA 1 1 1 1 IAI 1 1 1 CAGTGAAGAACT 
GTTCTACCAGATACTCATTTATGA 1 1 1 IGCCAAI 1 1 1 GGTGTTC 
TCAGGTTATCGGTAAGTTTAGATCC 1 1 1 ICACT 


3140 


AGTGAAAAGGATCTAAACTTACCGATAACCTGAGAACACCAAA 

ATTGGCAAAATCATAAATGAGTATCTGGTAGAACAGTTCTTCA 

CTGAAAATAAAAATGAAGTGACTTTAAGGAAAAGC 


3141 


AGATACTCATTTATGAT 


3142 


ATCATAAATGAGTATCT 


3143 


Non-polyposis 
colorectal cancer 
Leu574Pro 
CTC-CCC 


1 1 1 1 CAG I GAAGAACTGTTCTACCAGATACTCA 1 1 IAIGAI 1 1 1 
GCCAAI 1 1 1 GGTGTTCTCAGGTTATCGGTAAGTTTAGATCCTT 
TTCACTTCTGAAATTTCAACTGATCGTTTCTGAA 


3144 


TTCAGAAACGATCAGTTGAAATTTCAGAAGTGAAAAGGATCTA 
AACTTACCGATAACCTGAGAACACCAAAATTGGCAAAATCATA 
AATGAGTATCTGGTAGAACAGTTCTTCACTGAAAA 


3145 


TGGTGTTCTCAGGTTAT 


3146 
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Miitattori 


Correcting QHgos 


SEQID 
NO: 




ATAACCTGAGAACACCA 


3147 


Non-polyposis 
colorectal cancer 
Leu582Val 
CTC-GTC 


TGGATGCTCCGTTAAAGCTTGCTCCTTCATGTTCTTGCTTCTT 
CCTAGGAGCCAGCACCGCTCTTTGACCTTGCCATGCTTGCCT 
TAGATAGTCCAGAGAGTGGCTGGACAGAGGAAGATG 


3148 


CATCTTCCTCTGTCCAGCCACTCTCTGGACTATCTAAGGCAA 
GCATGGCAAGGTCAAAGAGCGGTGCTGGCTCCTAGGAAGAA 
GCAAGAACATGAAGGAGCAAGCTTTAACGGAGCATCCA 


3149 


CAGCACCGCTCTTTGAC 


3150 


GTCAAAGAGCGGTGCTG 


3151 


Non-polyposis 
colorectal cancer 
Leu607His 
CTT-CAT 


TGCTTGCCTTAGATAGTCCAGAGAGTGGCTGGACAGAGGAAG 
ATGGTCCCAAAGAAGGACTTGCTGAATACATTGTTGAGTTTCT 
GAAGAAGAAGGCTGAGATGCTTGCAGACTATTTCTC 


3152 


GAGAAATAGTCTGCAAGCATCTCAGCCTTCTTCTTCAGAAACT 
CAACAATGTATTCAGCAAGTCCTTCTTTGGGACCATCTTCCTC 
TGTCCAGCCACTCTCTGGACTATCTAAGGCAAGCA 


3153 


AGAAGGACTTGCTGAAT 


3154 


ATTCAGCAAGTCCTTCT 


3155 


Non-polyposis 

L/UIUiculdl udlluCt 

Lys618Term 
AAG-TAG 


ACAGAGGAAGATGGTCCCAAAGAAGGACTTGCTGAATACATT 
RTTGAGTTTCTGAAGAAGAAGGrTGAGATGCTTGCAGACTAT 
TTCTCTTTGGAAATTGATGAGGTGTGACAGCCATTCT 


3156 


AGMTGGCTGTCACACCTCATCAATTTCCAAAGAGAAATAGTC 
Tfzrt hfzr atpt^ a nrPTTrTTPTrr a r5 a a a nr a a r a atct at 

TCAGCAAGTCCTTCTTTGGGACCATCTTCCTCTGT 


3157 


TGAAGAAGAAGGCTGAG 


3158 


0 1 UA<ouU 1 J_U Mull oA 




Non-polyposis 
colorectal cancer 
Lys618Thr 
AAG-ACG 


CAGAGGAAGATGGTCCCAAAGAAGGACTTGCTGAATACATTG 

1 1 bAb 1 I 1 U 1 LiAAbAAoAAooU 1 KdRkdR 1 1 1 bUAbAO 1 A 1 1 1 

CTCTTTGGAAATTGATGAGGTGTGACAGCCATTCTT 


3160 


AAGAATGGCTGTCACACCTCATCAATTTCCAAAGAGAAATAGT 
rTfirAA^rATrTrAfirrTTrTTrTTrAf^AAArTrAArAATRTA 

TTCAGCAAGTCCTTCTTTGGGACCATCTTCCTCTG 


3161 


GAAGAAGAAGGCTGAGA 


3162 


TPTP A r'PPTTPTTPTTP 
1 O 1 UAoUuJ_ 1 O 1 1 U 1 1 Lr 


o I Do 


Non-polyposis 
colorectal cancer 
Arg659Leu 
CGA-CTA 


TACCCCTTCTGATTGACAACTATGTGCCCCCTTTGGAGGGAC 

TGCCTATCTTCATTCTTCGACTAGCCACTGAGGTCAGTGATCA 

AGCAGATACTAAGCATTTCGGTACATGCATGTGTGC. 


3164 


GCACACATGCATGTACCGAAATGCTTAGTATCTGCTTGATCAC 
TGACCTCAGTGGCTAGTCGAAGAATGAAGATAGGCAGTCCCT 
CCAAAGGGGGCACATAGTTGTCAATCAGAAGGGGTA 


3165 


CATTCTTCGACTAGCCA 


3166 


TGGCTAGTCGAAGAATG 


3167 
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iVIUustiUJl 1 




SEQID 
NO: 


Non-polyposis 

COIOreCldl CailUcI 

Arg659Pro 


T A POOi^TTrTPATm A P A APT ATYTTf^PPPPP I I I (4(nACi(nGAC 

TGCCTATCTTCATTCTTCGACTAGCCACTGAGGTCAGTGATCA 
AGCAGATACTAAGCATTTCGGTACATGCATGTGTGC 


3168 


CGA-CCA 


GCACACATGCATGTACCGAAATGCTTAGTATCTGCTTGATCAC 
TnArrTrAftTftfiPTARTCRAAGAATGAAGATAGGCAGTCCCT 
CCAAAGGGGGCACATAGTTGTCAATCAGAAGGGGTA 


3169 




CATTCTTCGACTAGCCA 


3170 




1 bbO 1 Ab i UbAAbAA I o 


3171 


Non-polyposis 
colorectal cancer 
Arg659Term 
CGA-TGA 


TTAPP/vM IPIPAI 1 ( *APAAPTAT<TTf^PPf *PPJ 1 1 fiGAGGGA 
T 1 AOOuU 1 1 Lr 1 bA 1 1 UAUAAU 1 A 1 Vj i 1 1 l WAVJvj\jrv 

PTPPPTATPTTPATTPTTPftAPTAGPPACTGAGGTCAGTGATC 
AAGCAGATACTAAGCATTTCGGTACATGCATGTGTG 


3172 


CACACATGCATGTACCGAAATGCTTAGTATCTGCTTGATCACT 
rArrTrARTRRrTAGTrGAAGAATGAAGATAGGCAGTCCCTC 
CAAAGGGGGCACATAGTTGTCAATCAGAAGGGGTAA 


3173 




TCATTCTTCGACTAGCC 


3174 




PPPT A PTPP A A P A ATY^ A 

bbU 1 Ab 1 LrbAAbAA 1 oA 


3175 


Non-polyposis 
colorectal cancer 
Ala681Thr 


XXPPAPPAPPTPA ATTP^^APr^AAriAAAAnnAATC-1 1 1 I 1 GAA 
1 I bbAUL/Abb 1 bAA 1 1 bbbMuoMMu/vvv\oonM i o i i i i \jrv-\ 

AGCCTCAGTAAAGAATGCGCTATGTTCTATTCCATCCGGAAG 
CAGTACATATCTGAGGAGTCGACCCTCTCAGGCCAGC 


3176 


GCT-ACT 


GCTGGCCTGAGAGGGTCGACTCCTCAGATATGTACTGCTTCC 
or^ATPriAATAftAAPATA(?rftrATTfnTTAOTGAGGCTTTCAAA 
ACATTCCTTTTCTTCGTCCCAATTCACCTGGTCCAA 


3177 




AAGAATGCGCTATGTTC 


3178 




ao AX A PPPP ATTPTT 

bAAOA 1 AbUbUA MUM 


3179 


Non-polyposis 
colorectal cancer 
Trp712Term 
TGG-TAG 


a y\/ v^xxaxpap axpxa ATPT/- 1 1 1 1 PPAP AfTTf^ AAfTTfSnPTCiCi 
AGbuT 1 A 1 bAuA 1 U 1 AA 1 b 1 b 1 1 i 1 ULrA^Ao \ o/v\o i ouu i oo 

PTPPATTPOAMCTCCTGGMGTGGACTGTGGMCACATTGT 
CTATAAAGCCTTGCGCTCACACATTCTGCCTCCTAA 


3180 


TTAGGAGGCAGAATGTGTGAGCGCAAGGCTTTA1AGACAATG 
Tr'TTrrArArTrrArTTrrARRARTTTGGAATGGAGCCAGGC 

loll uwnUMo 1 wunw 1 1 L<wnOOn\J I I I OOnn I uunuvv unuvj w 

ACTTCACTCTGGAAAACACATTAGATGTCATAAGCCT 


3181 




AAACTCCTGGAAGTGGA 


3182 




XPP A PXTPP A PP A PMI 

1 L/L/AU i 1 UUAbbAb i 1 1 


3183 


Non-polyposis 
colorectal cancer 
Trp714Term 
TGG-TAG 


" AXP a p axpt A ATPTP MM PP A A HTT^ A A (TR^PPTfifiPTPP AT 
A 1 bAU A 1 u 1 AA 1 b I o t 1 1 1 UoAoAo I oMnu i uuu i oou i oun i 

xpp a a A PTPPTnr^ A A fTrftf^ A PTfTTf^n A A P AP ATTtTTPTAT AAA 
I L/L/AAAL/ 1 Uu 1 uunnb 1 vunO 1 O 1 uunnOn^n I luioini rwi 

GCCTTGCGCTCACACATTCTGCCTCCTAAACATTT 


3184 


AAATGTTTAGGAGGCAGAATGTGTGAGCGCAAGGCl 1 lATAG 
ACAATGTGTTCCACAGTCCACTTCCAGGAGTTTGGAATGGAG 
CCAGGCACTTCACTCTGGAAAACACATTAGATGTCAT 


3185 




CTGGAAGTGGACTGTGG 


3186 




CCACAGTCCACTTCCAG 


3187 


Non-polyposis 
colorectal cancer 
Trp714Term 


TGACATCTAATGTGTTTTCCAGAGTGAAGTGCCTGGCTCCATT 

CCAAACTCCTGGAAGTGGACTGTGGAACACATTGTCTATAAA 

GCCTTGCGCTCACACATTCTGCCTCCTAAACATTTC 


3188 



TGG-TGA 
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CKnicatPhenotype& 
Mutation 


Correcting Qfigos 


SEQID 
ttO: 




GAAATGTTTAGGAGGCAGAATGTGTGAGCGCAAGGCTTTATA 
GACAATGTGTTCCACAGTCCACTTCCAGGAGTTTGGAATGGA 
GCCAGGCACTTCACTCTGGAAAACACATTAGATGTCA 


3189 


TGGAAGTGGACTGTGGA 


3190 


TCCACAGTCCACTTCCA 


3191 


Non-polyposis 
colorectal cancer 
Val716Met 
GTG-ATG 


ATCTAATGTG 1 1 1 1 CCAGAGrGAAGTGCCTGGCTCCATTCCAA 
ACTCCTGGAAGTGGACTGTGGAACACATTGTCTATAAAGCCTT 
GCGCTCACACATTCTGCCTCCTAAACATTTCACAG 


3192 


CTGTGAAATGTTTAGGAGGCAGAATGTGTGAGCGCAAGGCTT 
TATAGACAATGTGTTCCACAGTCCACTTCCAGGAGTTTGGAAT 
GGAGCCAGGCACTTCACTCTGGAAAACACATTAGAT 


3193 


AGTGGACTGTGGAACAC 


3194 


GTGTTCCACAGTCCACT 


3195 


Non-polyposis 
colorectal cancer 
Tyr721Term 
TAT-TAA 


GAGTGAAGTGCCTGGCTCCATTCCAAACTCCTGGAAGTGGAC 
TGTGGAACACATTGTCTATAAAGCCTTGCGCTCACACATTCTG 
CCTCCTAAACATTTCACAGAAGATGGAAATATCCTG 


3196 


CAGGATATTTCCATCTTCTGTGAAATGTTTAGGAGGCAGAATG 
TGTGAGCGCAAGGCTTTATAGACAATGTGTTCCACAGTCCAC 
TTCCAGGAGTTTGGAATGGAGCCAGGCACTTCACTC 


3197 


ATTGTCTATAAAGCCTT 


3198 


AAGGCTTTATAGACAAT 


3199 


Non-polyposis 
colorectal cancer 
Lys751Arg 
AAA-AGA 


CTAAACATTTCACAGAAGATGGAAATATCCTGCAGCTTGCTAA 
CCTGCCTGATCTATACAAAGTCTTTGAGAGGTGTTAAATATGG 
TTATTTATGCACTGTGGGATGTGTTCTTCTTTCTC 


3200 


GAGAAAGAAGAACACATCCCACAGTGCATAAATAACCATATTT 
AACACCTCTCAAAGACTrrGTATAGATCAGGCAGGTTAGCAAG 
CTGCAGGATATTTCCATCTTCTGTGAAATGTTTAG 


3201 


TCTATACAAAGTCTTTG 


3202 


CAAAGACTTTGTATAGA 


3203 


Non-polyposis 
colorectal cancer 
Arg755Trp 
AGG-TGG 


ACAGAAGATGGAAATATCCTGCAGCTTGCTAACCTGCCTGAT 

CTATACAAAGTCTTTGAGAGGTGTTAAATATGGTTATTTATGCA 

CTGTGGGATGTGTTCTTCTTTCTCTGTATTCCGAT 


3204 


ATCGGAATACAGAGAAAGAAGAACACATCCCACAGTGCATAA 
ATAACCATATTTAACACCTCTCAAAGACTTTGTATAGATCAGG 
CAGGTTAGCAAGCTGCAGGATATTTCCATCTTCTGT 


3205 


TCTTTGAGAGGTGTTAA 


3206 


TTAACACCTCTCAAAGA 


3207 



EXAMPLE 18 
Human mismatch repair - MSH2 

The human MSH2 gene is homologous to the bacterial mutSgene, which is involved in 
mismatch repair. Mutations in the MSH2 gene have been identified in a variety of cancers, including, for 
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example, ovarian tumors, colorectal cancer, endometrial cancer, uterine cancer. The attached table 
discloses the correcting oligonucleotide base sequences for the MSH2 oligonucleotides of the invention. 

Table 25 

MSH2 Mutations and Genome-Correcting Oliqos 



Mutation 


uorrecting UitgOS 


SEQID 
MO: 


Non polyposis 
colorectal cancer 
Gln252Term 
CAG-TAG 


TTTTCCACAAAAGACATTTATCAGGACCTCAACCGGTTGTTGA 
AAGGCAAAAAGGGAGAGCAGATGAATAGTGCTGTATTGCCAG 
AAATGGAGAATCAGGTACATGGATTATAAATGTGAA 


3208 


TTCACATTTATAATCCATGTACCTGATTCTCCATTTCTGGCAAT 
ACAGCACTATTCATCTGCTCTCCC 1 1 1 1 I GCCTTTCAACAACC 
GGTTGAGGTCCTGATAAATGTC 1 1 1 1 GTGGAAAA 


3209 


AGGGAGAGCAGATGAAT 


3210 


ATTCATCTGCTCTCCCT 


3211 


Non polyposis 
colorectal cancer 
Gln288Term 
CAG-TAG 


TCATCACTGTCTGCGGTAAI CAAG 1 1 1 1 1 AGAACTCTTATCAG 
ATGATTCCAACTTTGGACAGTTTGAACTGACTACI 1 1 IGACTT 
CAGCCAGTATATGAAATTGGATATTGCAGCAGTCA 


3212 


TGACTGCTGCAATATCCAATTTCATATACTGGCTGAAGTCAAA 
AGTAGTCAGTTCAAACTGTCCAAAGTTGGAATCATCTGATAAG 
AGTTCTAAAAACTTGATTACCGCAGACAGTGATGA 


3213 


ACTTTGGACAGTTTGAA 


3214 


TTCAAACTGTCCAAAGT 


3215 


Non polyposis 
colorectal cancer 
Ala305Thr 
GCA-ACA 


AAC 1 1 1 GGACAG 1 1 1 GAAC 1 GAG 1 AC 1 1 1 1 GAG 1 1 CAGCCAGT 
ATATGAAATTGGATATTGCAGCAGTCAGAGCCCTTAACCI 1 1 1 
TCAGGTAAAAAAAAAAAAAAAAAAAAAAAAAAAGG 


3216 


CCl 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 IACCTGAAAAAGGTTAAG 
GGCTCTGACTGCTGCAATATCCAATTTCATATACTGGCTGAAG 
TCAAAAGTAGTCAGTTCAAACTGTCCAAAGTT 


3217 


TGGATATTGCAGCAGTC 


3218 


GACTGCTGCAATATCCA 


3219 


Non polyposis 
colorectal cancer 
Gly322Asp 
GGC-GAC 


AGCTTGCCAT ICI 1 ICIAI 1 1 IAI 1 1 1 1 IGI 1 IACTAGGGTTCT 
GTTGAAGATACCACTGGCTCTCAGTCTCTGGCTGCCTTGCTG 
AATAAGTGTAAAACCCCTCAAGGACAAAGACTTGT 


3220 


ACAAGICI 1 IGICCI IGAGGGGI 1 1 IACACI IAI 1 CAGCAAGG 
CAGCCAGAGACTGAGAGCCAGTGGTATCTTCAACAGAACCCT 
AGTAAACAAAAAATAAAATAGAAAGAATGGCAAGCT 


3221 


TACCACTGGCTCTCAGT 


3222 


ACTGAGAGCCAGTGGTA 


3223 


Non polyposis 
colorectal cancer 
Ser323Cys 
TCT-TGT 


1 IGCCAl ICI 1 ICIAI 1 1 IAI 1 1 1 1 IGI 1 IACIAGGGI ICIGI IG 

AAGATACCACTGGCTCTCAGTCTCTGGCTGCCTTGCTGAATA 

AGTGTAAAACCCCTCAAGGACAAAGACTTGTTAA 


3224 


TTMCMGTCTTTGTCCTTGAGGGGTTTTACACTTATTCAGCA 

AGGCAGCCAGAGACTGAGAGCCAGTGGTATCTTCAACAGAAC 

CCTAGTAAACAAAAAATAAAATAGAAAGAATGGCAA 


3225 
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Mutation 


Correcting Oligos j 


SEQID 

NO: 




CACTGGCTCTCAGTCTC 


3226 




bAbAU I bAbAbUUAo i b 


3227 


Non polyposis 
coioreciai cancer 
Arg383Term 


^TPPAAPPTTTTPTA^AAf^AT^PA^AATTnAnnnAGAC I I I A 

b I bbAAbO 1 I 1 lb! MbnAOn 1 ounvjnn 1 1 Onuuununu ' 1 |n 

rAAGAAGATTTACTTCGTCGATTCCCAGATCTrAACCGACTTG 
CCAAGAAGTTTCAAAGACAAGCAGCAAACTTACAAG 


3228 


CGA-TGA 


CTTGTMGTTTGCTGCTTGTCTTTGAAACTTCTTGGCAAGTCG 
pit a a p ATPTP rp a ATP ft A Pf^ A A (TT A A ATPTTrTTGTAAAGTC 
TGCCTCAATTCTGCATCTTCTACAAAAGCTTCCAC 


3229 




TACTTCGTCGATTCCCA 


3230 




TubbAA 1 ObAbbAAb 1 A 


3231 


Non polyposis 

In racial pan^or 

Gln397Term 


oaapaapa I 1 i Api uv4irv^AI 1 PPP AftATPTTAACCGAC 1 IG 

UAAbAAbA I 1 1 AO 1 1 Oo 1 Ubn 1 I uuonun lui i nno^/un'u i i 

CCAAGAAGTTTCAAAGACAAGCAGCAAACTTACAAGATTGTTA 
CCGACTCTATCAGGGTATAAATCAACTACCTAATG 


3232 


CAA-TAA 


CATTAGGTAGTTGATTTATACCCTGATAGAGTCGGTAACAATC 
TTrTAAr2TTTr5PTRPTTf;TrTTTRAAACTTCTTGGCAAGTCGG 
TTAAGATCTGGGAATCGACGAAGTAAATCTTCTTG 


3233 




TTCAAAGACAAGCAGCA 


3234 




TPOTPPTTPTP IMP A A 

1 bo 1 bU 1 I \j 1 b 1 1 1 bAA 


3235 


Non polyposis 
colorectal cancer 
Arg406Term 
CGA-TGA 


^AT^TTAA^orAPTTPPPAAPAAni I 1 P A A Af^ APAAftP AfnHA 

bA AAL/OOAU I 1 bUl/AnUnAO 1 1 I OMMrtOMOMMOOr\OOrt 

a a ptt a p A A P ATTriTT A PP ^ APTPT ATP AnftfTT AT A A ATCAAC 

AAU 1 1 AbAAbA Moll AOUoHO lulnl OrVOOO 1 r\ 1 nnn i vnnu 

TACCTAATGTTATACAGGCTCTGGAAAAACATGAAG 


3236 


CTTCATGTTTTTCCAGAGCCTGTATAACATTAGGTAGTTGAI 1 1 

ax a ppptp AT A P A fTTPft <TT A AP A ATPTTfVT A AnTTTGCTGCTT 

A 1 AUUU I vjA 1 AbAb 1 OVJVJ 1 nnunn 1^1 IOI r\r\\j I I I uv i v-»w i i 

GTCTTTGAAACTTCTTGGCAAGTCGGTTAAGATC 


3237 




ATTGTTACCGACTCTAT 


3238 




ATAfAOTrrPTA APA AT 

ATAbAb 1 UGb 1 AAUAA 1 


3239 


Non polyposis 
colorectal cancer 
Gln419Term 


paaaa ptt A P A A PATTPTTAPPPA PTPT ATP A ftntTT AT A A ATC 
bO AAAO 1 1 AbAAbA II b 1 1 AbObMLr lUiHi umuuo i r\ i awa i o 

AACTACCTAATGTTATACAGGCTCTGGAAAAACATGAAGGTAA 
CAAGTGAI 1 1 IGI 1 1 1 1 1 IGI 1 1 ICCTTCAACTCA 


3240 


CAG-TAG 


TGAGTTGAAGGAAAACAAAAAAACAAAATCACTTGTTACCTTC 
atvm i i i i rPAf a OPPTfiTAT A AP ATT AficVrAfiTTG ATTT AT AC 

A 1 O 1 1 1 II OOAonOl/U 1 JJ 1 Ml nnUn 1 1 MOO 1 /AO l I orv Mini rvu 

CCTGATAGAGTCGGTAACAATCTTGTAAGTTTGC 


3241 




ATGTTATACAGGCTCTG 


3242 




r» APA^^Tr^TATA A PAT 

CAGAGCbTG 1 A 1 AALA I 


3243 


Non polyposis 
colorectal cancer 
Gln429Term 


' TATTOTOTA A A ATPAPATPTTI 1 1 ATTTP IMP 1 | | 1 AP I Af " i 1 1 

TATTu 1 b 1 AAAA 1 bAbA IUI 1 1 1 IAI i Ibl 1 ibi u I mo i no i i i 
CTTTTAGGAAAACACCAGAAATTAT I (5 1 IUUCAUI 1 1 1 iGTGA 
CTCCTCTTACTGATCTTCGTTCTGACTTCTCCA 


3244 


CAG-TAG 


TGGAGAAGTCAGAACGAAGATCAGTAAGAGGAGTCACAAAAA 
CTGCCAACAATAATTTCTGGTG 1 1 1 1 CCTAAAAGAAAGTAGTA 
AAACAAACAAATAAAAAGATCTC A 1 1 1 1 ACAGAATA 


3245 




GAAAACACCAGAAATTA 


3246 




IAAIIICIGGIGIIIIC 


3247 
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Mutation 


Correcting Oligos 


SEQID 
NO: 


Non polyposis 
colorectal cancer 
Leu458Term 
TTA-TGA 


CTCCTCTTACTGATCTTCGTTCTGACTTCTCCAAGTTTCAGGA 
AATGATAGAAACAACTTTAGATATGGATCAGGTATGCAATATA 
CI 1 1 1 IAAI 1 IAAGCAGIAGI IAI 1 1 1 IAAAAAGC 


3248 


GCI 1 1 i lAAAAAIAACIACIGCI IAAAI IAAAAAGIAIAI IGCA 

TACCTGATCCATATCTAMGTTGTTTCTATCATTTCCTGAAACT 

TGGAGAAGTCAGAACGAAGATCAGTAAGAGGAG 


3249 


AACAACnTAGATATGG 


3250 


CCATATCTAAAGTTGTT 


3251 


Non polyposis 
colorectal cancer 
Gln518Term 
CAG-TAG 


TTTCTTCTTGATTATCAAGGCTTGGACCCTGGCAAACAGATTA 
MCTGGATTCCAGTGCACAGTTTGGATATTACTTTCGTGTAAC 
CTGTAAGGAAGAAAAAGTCCTTCGTAACAATAAAA 


3252 


1 1 1 IAI IGI IACGAAGGACI 1 1 1 ICI ICCI IACAGGI IACACGA 

AAGTAATATCCAAACTGTGCACTGGAATCCAGTTTAATCTGTT 

TGCCAGGGTCCAAGCCTTGATAATCAAGAAGAAA 


3253 


CCAGTGCACAGTTTGGA 


3254 


TCCAAACTGTGCACTGG 


3255 


Non polyposis 
colorectal cancer 
Arg524Pro 
CGT-CCT 


GCTTGGACCCTGGCAAACAGATTAAACTGGATTCCAGTGCAC 

A /*"*T I 1 ATA I f A A 1' TT A/^T/^T A a f\ /%~T~ A A^/^A A A A A A A /*VT 

AG 1 1 1 GGATATTAC 1 1 1 CGTGTAACCTGTAAGGAAGAAAAAGT 
CCTTCGTAACAATAAAAACTTTAGTACTGTAGATAT 


3256 


AIAICIACAGIACIAAAGI 1 1 1 IAI IGI IACGAAGGACI 1 M IC 
TTCCTTACAGGTTACACGAAAGTAATATCCAAACTGTGCACTG 
GAATCCAGTTTAATCTGTTTGCCAGGGTCCAAGC 


3257 


TTACTTTCGTGTAACCT 


3258 


AGGTTACACGAAAGTAA 


3259 


Non polyposis 
colorectal cancer 
Glu562Val 
GAG-GTG 


1 IAAIAI 1 1 1 lAATAAAACTGl IAI 1 ICGAI 1 IGCAGCAAAI IGA 

pTTp 1 I 1 A A ATf^AAPArTATAPrAA A A ATA AAAf^APAATATPAA 

U 1 1 u ! 1 1 AAA 1 oAAoAb I A 1 AouAAAAA 1 AAAAUAoAA 1 A I oAA 

GAAGCCCAGGATGCCATTGTTAAAGAAATTGT 


3260 


ACAATTTCTTTAACAATGGCATCCTGGGCTTCTTCATATTCTGT 

TTTATTT I THnTATAPTPTTrATTTAAAnAAriTPAATTTriPTrir 
! 1 Inl I ! 1 1 i r\ 1 MO 1 L/ 1 1 Un l 1 1 MMMOMMo I OMn 1 1 1 1 \J\j 

AAATCGAAATAACAG 1 1 1 1 ATT AAAAAT ATT AA 


3261 


AAATGAAGAGTATACCA 


3262 


"TV^T AT A r i Tr > TTr > ATTT 
1 bb 1 A 1 ALIO 1 IUAI 1 1 


OZDO 


Glioma 

Glu580Term 

GAA-TAA 


AATGAAGAGTATACCAAAAATAAAACAGAATATGAAGAAGCCC 

AGGATGCCAnGTTAAAGAAATTGTCAATATTTCTTCAGGTAAA 

CTTAATAGAACTAATAATGTTCTGAATGTCACCT 


3264 


AGGTGACATTCAGAACATTATTAGTTCTATTAAGTTTACCTGAA 
GAMTATTGACAATTTCTTTAACAATGGCATCCTGGGCTTCTT 
CATATTCTG 1 1 1 IAI 1 1 1 1 GGTATACTCTTCATT 


3265 


TTGTTAAAGAAATTGTC 


3266 


GACAATTTCTTTAACAA 


3267 


Non polyposis 
colorectal cancer 
Gln6Q1Term 


IGI 1 1 1 IAI 1 1 1 1 A 1 ACAGGCTATGTAGAACCAATGCAGACACT 
CAATGATGTGTTAGCTCAGCTAGATGCTGTTGTCAGCTTTGCT 
CACGTGTCAAATGGAGCACCTGTTCCATATGTAC 


3268 



CAG-TAG 
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CBnicat Fhenotvpe & 


Correcting ultgos 


SEQID 
NO: 




GTACATATGGAACAGGTGCTCCATTTGACACGTGAGCAAAGC 

TPAPAAPAfiPATPTA^PTftA^PTAAPAPATnATTGAGTGTCTG 

CATTGGTTCTACATAGCCTGTATAAAAATAAAAACA 


3269 




TGTTAGCTCAGCTAGAT 


3270 




ATCTAGCTGAbb 1 AAbA 


3271 


Non polyposis 
colorectal cancer 
Tyr619Term 
TAT-TAG 


a aotp a r^T a o a TrrTPTTrTP A riPTTT/^PTP APf^TfVTP A A AT 
AGCTbAbb I AbA I bb 1 b 1 1 b 1 bAvsU I i l bu i umuo i o i ommm i 

a r*r> a nrTPTTrP AT A TY^T A HCZ A PP A f^PP LTTTTCtfZ AHA AA 
bbAbbAbb loll bbA 1 AXb ' AUVjMOuMvjuUM mm ooAunnn 

GGACAAGGAAGAATTATATTAAAAGCATCCAGGCAT 


^272 


ATGCCTGGATGCTTTTAATATAATTCTTCCTTGTCC 1 1 iuTCCA 
a a ATPPPTPPTPPTAPATATf^AAPAftfTFnPTPOATTTGACA 
CGTGAGCAAAGCTGACAACAGCATCTAGCTGAGCT 


3273 


GTTCCATATGTACGACC 


3274 


bb 1 bb 1 AbA 1 A I bbAAb 


"3275 


Non polyposis 
colorectal cancer 
Arg621Term 
CGA-TGA 


a r^*r a ATW^TOTTPTP A PPTTT^PTP A P^T^TP A A ATft PS A 
CAGC T AbA 1 bb 1 b 1 1 b 1 bAbb 1 1 1 bb 1 OAUo 1 o 1 uAMM t ooM 

nrAPrTRTTCCATATGTACGACCAGCCAl 1 1 IGGAGAAAGGA 

CAAGGAAGAATTATATTAAAAGCATCCAGGCATGCTT 




AAGCATGCCTGGATGCTTTTAATATAATTCTTCCTTGTCCl 1 iu 

-rr^ a a a ATPPPT^PTPflTAf^ATATf^A Af^AfifnTirTCflATTT 
1 OOAMMM 1 boO 1 bo 1 1 MOM 1 M 1 o unnUnU O i vjo i v^v/n i i i 

GACACGTGAGCAAAGCTGACAACAGCATCTAGCTG 


3277 


CATATGTACGACCAGCC 


3278 


GGCTGGTCGTAbA l A 1 b 




Non polyposis 
colorectal cancer 
Pro622Leu 
CCA-CTA 


TAbAl bb 1 b 1 1 b 1 bAbb 1 1 1 bb 1 bAbb 1 Kd 1 OAMA 1 IjVjjMOOMO 
PTnTTPPATATftTAPftArnAGCCATTTTGGAGAAAGGACAAG 
GAAGAATTATATTAAAAGCATCCAGGCATGCTTGTGT 


^2R0 


ACACMGCATGCCTGGATGCTTTTAATATAATTCTTCCTTGTC 

n m i PTPPA A A ATP^PTCf^TPnTAPATAT(^nAAPAnnTQnTC 

O 1 1 1 b 1 LrbAAAA 1 UuU 1 >JO 1 L/O 1 MOM i M 1 OvJMMOMOO 1 1 \s 

CATTTGACACGTGAGCAAAGCTGACAACAGCATCTA 


3281 


TGTACGACCAGCCATTT 


3282 


AAATGGCTGb 1 bb 1 AbA 




Non polyposis 
colorectal cancer 
Ala636Pro 
GCA-CCA 


PPTPTTPPATATPTAPPAPPAr'PPA 1 1 1 1 PP APA A APf^APA A 

CCTGTTbbA 1 A 1 b 1 AbbAbbAbbbA 1 1 I 1 bbAbAAAobMUnM 

PPAA^A ATTATATTA A A AI^PATPPA^r^PATr^PTTf^TnTTnAAn 

bbAAbAA 1 I A 1 A 1 1 AAAAvj Wa 1 UuMovjuM 1 i 1 o i o i i omu 

TTCAAGATGAAATTGCATTTATTCCTAATGACGTAT 




ATACGTCATTAGGAATAAATGCAATTTCATCTTGAACTTCAACA 
r> a a r^r ATr^PTrsnATfiP 1 1 1 1 A AT ATA AUrTTPrTTGTCCTTT 
CTCCAAAATGGCTGGTCGTACATATGGAACAGG 


3285 


TATTAAAAGCATCCAGG 


3286 


/-\/-\-r/^>/-\ a TPPTTTT A ATA 

CCTGGATbCI 1 1 IAAIA 




iNon polyposis 
colorectal cancer 
His639Arg 
CAT-CGT 


ATnTArRArrAROrATTTTGGAGAAAGGACAAGGAAGAATTA 

TATTAAAAGCATCCAGGCATGCTTGTGTTGAAGTTCAAGATGA 

AATTGCATTTATTCCTAATGACGTATACTTTGAAAA 


3288 


TTTTCAAAGTATACGTCATTAGGAATAAATGCAATTTCATCTTG 
MCTTCAACACAAGCATGCCTGGATGCTTTTAATATAATTCTTC 
CTTGTCCTTTCTCCAAAATGGCTGGTCGTACAT 


3289 


ATCCAGGCATGCTTGTG 


3290 
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CHnicalPhenotype& 
Mutation 


Correcting Oligos 


SEQID 

Wi 




CAGAAbbATbbLr 1 bbAl 


3291 


Non polyposis 
colorectal cancer 
His639Tyr 


TATrTArr a PP A PPPATTTTf^Af^ A A AftftAP A AftCiAAGAA 1 i 
1 A 1 b I AbbAOUAbbbA Mil ooMoM/v\oonUnrtOomunn i i 

ATATTAAAAfiCATCCAGGCATGCTTGTGTTGMGTTCAAGATG 
AAATTGCATTTATTCCTAATGACGTATACTTTGAAA 


3292 


CAT-TAT 


TTTCAAAGTATACGTCATTAGGAATAAATGCAA 1 1 lUAlCTTGA 

a ^ttp a apapa APP ATfSPPTf2f2ATf5PTTTTAATATAATTCTTC 
AC 1 1 UAAL/AOAAUOA 1 UUO 1 Wn 1 <o\s MM AA 1 /\ i rv« i iui i ^ 

CTTGTCCTTTCTCCAAAATGGCTGGTCGTACATA 


3293 




CATCCAGGCATGCTTGT 


3294 




a a a o/™* a t/^ r>OTr*P ATP 

ACAAGCATGbb 1 bbA 1 b 


3295 


Non polyposis 
colorectal cancer 
Glu647Lys 
GAA-AAA 


a a "a opa^A APPA AO A ATTATA'l I A A A AfiPATPPAf^nPAl ^ 1 1 

AAAGGAOAAbbAAbAA 1 1 A 1 A 1 1 AAAAooA 1 oomouum io^i i 

ptpttp A A PTTP A A P A7Y1 A A ATTfiP ATTT ATTPPT A ATGACGT 
b 1 b i 1 bAAb 1 I bAAbA i VsAAA 1 1 V3wr\ 1 1 1 r\ 1 \ l r\r\ I \jr\\s\J i 

ATACTTTGAAAAAGATAAACAGATGTTCCACATCA 


3296 


TGATGTGGMCATCTGTTTATCTTTTTCAAAGTATACGTCATTA 

PP A ATA A ATOP A ATTTP ATPTTfi A AfTTCA AC AC AAGC ATGCC 

TGGATGCTTTTAATATAATTCTTCCTTGTCCTTT 


3297 




TTCAAGATGAAATTGCA 


3298 




-rr^r* a ATnT 1 ATPTTP A A 

TGCAATTTC A 1 b 1 1 bAA 


3299 


Non polyposis 
colorectal cancer 
Tyr656Term 
TAC-TAG 


nT pp ap^P ATr^T^r^TPTTP A APTTPA Af^ATPlA A A 1 It-lt'AI 1 1 
ATbbAbbbA 1 bb 1 1 b I b 1 1 bAAo I i UnnoM I o/wa j i oon i i i 

ATTrrTAATGACGTATACTTTGAAAAAGATAAACAGATGTTCCA 
CATCATTACTGGTAAAAAACCTGG 1 1 1 1 IGGGCT 


3300 


AGCCCAAAMCCAGGTTTTTTACCAGTAATGATGTGGAACATC 

T^nT»Tf 1 1 1 1 1 A A Af*TATAPPTPATTAP-P;A ATAA ATf^PAAT 

TGTTTATCI 1 1 1 ICAAAGI Al AvAalOAl 1 Aoonn I maa i oomm i 
TTCATCTTGAACTTCAACACAAGCATGCCTGGAT 


3301 




GACGTATACTTTGAAAA 


3302 




1 1 1 1 CAAAGTATACG 1 C 


3303 


Non polyposis 
colorectal cancer 
Gly674Asp 
GGT-GAT 


/->aaa/->aa/ , »i I I AAA ATP 1 l/VM 1 i PTP.ATATAA 1 ITfi 1 1 1 U-J 1 A 
GAAAGAAol 1 lAAAAIol HjL>I 1 IL-IoAIAIAAI i ioi i i ium 

GGCCCCAATATGGGAGGTAAATCAACATATATTCGACAAACT 
GGGGTGATAGTACTCATGGCCCAAATTGGGTGTTT 


3304 


AAACACCCAATTTGGGCCATGAGTACTATCACCCCAGTTTGTC 
GAATATATGTTGATTTACCTCCCATATTGGGGCCTACAAAACA 
AATTATATCAGAAAGCAAGAI 1 1 1 AAACTTCTTTC 


3305 




TATGGGAGGTAAATCAA 


3306 




TTGATTTACCTCCCATA 


3307 


Non polyposis 

COIUIcUldl OdllUCl 

Arg680Term 
CGA-TGA 


1 1 bb 1 1 1 b 1 bA 1 A 1 AA 1 1 1 b II 1 1 1 M\jbUUUUMM I n i ooomo 

GTAAATCAACATATATTCGACAAACTGGGGTGATAGTACTCAT 
GGCCCAAATTGGGTG 1 1 1 1 GTGCCATGTGAGTCAG 


3308 


CTGACTCACATGGCACAAAACACCCAATTTGGGCCATGAGTA 
CTATCACCCCAGTTTGTCGAATATATGTTGATTTACCTCCCAT 
ATTGGGGCCTACAAAACAAATTATATCAGAAAGCAA 


3309 




CATATATTCGACAAACT 


3310 




AGTTTGTCGAATATATG 


3311 
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Mutation 


Correcttfict QBqos 


SEQID 
HQ; 


Non polyposis 
colorectal cancer 
Gly692Arg 
GGG-CGG 


ATGGGAGGTAMTCAACATATATTCGACAAACTGGGGTGATA 
GTACTCATGGCCCAAATTGGGTG 1 1 1 1 GTGCCATGTGAGTCA 
GCAGAAGTGTCCATTGTGGACTGCATCTTAGCCCGAG 


3312 


CTCGGGCTAAGATGCAGTCCACAATGGACACTTCTGCTGACT 
CACATGGCACAAAACACCCAATTTGGGCCATGAGTACTATCA 
CCCCAGTTTGTCGAATATATGTTGATTTACCTCCCAT 


3313 


CCCAAAI IGGGIGI 1 1 1 


3314 


AAAACACCCAATTTGGG 


3315 


Non polyposis 
colorectal cancer 
Cys697Arg 
TGT-CGT 


ACATATATTCGACAAACTGGGGTGATAGTACTCATGGCCCAAA 
TTGGGTGI 1 1 1 GTGCCATGTGAGTCAGCAGAAGTGTCCATTG 
TGGACTGCATCTTAGCCCGAGTAGGGGCTGGTGACA 


3316 


TGTCACCAGCCCCTACTCGGGCTAAGATGCAGTCCACAATGG 

ACACTTCTGCTGACTCACATGGCACAAAACACCCAATTTGGG 

CCATGAGTACTATCACCCCAGTTTGTCGAATATATGT 


3317 


TTGTGCCATGTGAGTCA 


3318 


TGACTCACATGGCACAA 


3319 


Non polyposis 
colorectal cancer 
Cys697Phe 
TGT-TTT 


CATATATTCGACAAACTGGGGTGATAGTACTCATGGCCCAAAT 
TGGGTGI 1 1 1 GTGCCATGTGAGTCAGCAGAAGTGTCCATTGT 
GGACTGCATCTTAGCCCGAGTAGGGGCTGGTGACAG 


3320 


CTGTCACCAGCCCCTACTCGGGCTAAGATGCAGTCCACAATG 

GACACTTCTGCTGACTCACATGGCACAAAACACCCAATTTGG 

GCCATGAGTACTATCACCCCAGTTTGTCGAATATATG 


3321 


TGTGCCATGTGAGTCAG 


3322 


CTGACTCACATGGCACA 


3323 


Non polyposis 
colorectal cancer 
Gln718Term 
CAA-TAA 


GAGTCAGCAGAAGTGTCCATTGTGGACTGCATCTTAGCCCGA 
GTAGGGGCTGGTGACAGTCAATTGAAAGGAGTCTCCACGTTC 
ATGGCTGAAATGTTGGAAACTGCTTCTATCCTCAGGT 


3324 


ACCTGAGGATAGAAGCAGTTTCCAACATTTCAGCCATGAACG 
TGGAGACTCCTTTCAATTGACTGTCACCAGCCCCTACTCGGG 
CTAAGATGCAGTCCACAATGGACACTTCTGCTGACTC 


3325 


GTGACAGTCAATTGAAA 


3326 


TTTCAATTGACTGTCAC 


3327 


Non polyposis 
colorectal cancer 
Leu811Term 
TTA-TGA 


CCAATCAGATACCAACTGTTAATAATCTACATGTCACAGCACT 
CACCACTGAAGAGACCTTAACTATGCTTTATCAGGTGAAGAAA 
GGTATGTACTATTGGAGTACTCTAAATTCAGAACT 


3328 


AGTTCTGAATTTAGAGTACTCCAATAGTACATACCTTTCTTCAC 

CTGATAAAGCATAGTTAAGGTCTCTTCAGTGGTGAGTGCTGT 

GACATGTAGATTATTAACAGTTGGTATCTGATTGG 


3329 


AGAGACCTTAACTATGC 


3330 


GCATAGTTAAGGTCTCT 


3331 


Non polyposis 
colorectal cancer 
Ala834Thr 


I ICCCCAAAI 1 1 CTTATAGGTGTCTGTGA I CAAAG 1 1 1 IGGGA 
TTCATGTTGCAGAGCTTGCTAATTTCCCTAAGCATGTAATAGA 
GTGTGCTAAACAGAAAGCCCTGGAACTTGAGGAGT 


3332 



GCT-ACT 
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Cfinicaf Phenotype & 
B/lutafioi* 


Correcting Qff0os : 


SEQID 

i NO: 




ACTCCTCAAGTTCCAGGGCTTTCTGTTTAGCACACTCTATTAC 
ATGCTTAGGGAAATTAGCAAGCTCTGCAACATGAATCCCAAAA 
CTTTGATCACAGACACCTATAAGAAATTTGGGGAA 


3333 


CAGAGCTTGCTAATTTC 


3334 


GAAATTAGCAAGCTCTG 


3335 


Non polyposis 
colorectal cancer 
Gln861Term 
CAA-TAA 


ATAGAGTGTGCTAAACAGAAAGCCCTGGAACTTGAGGAGTTT 
GAb I A I A I I bbAbAA I CbCAAbbA 1 ATbA iA lOAl bbAACOAb 
CAGCAAAGAAGTGCTATCTGGAAAGAGAGGTTTGTC 


3336 


GACAAACCTCTCTTTCCAGATAGCACTTCTTTGCTGCTGGTTC 

AAT/^ATAT/NATATOATT/*AA*TTOTAAA ATATA/NTAA A A /^TA/^X 

CATGATATCATATCCTTGCGATTCTCCAATATACTGAAACTCCT 
CAAGTTCCAGGGCTTTCTGTTTAGCACACTCTAT 


3337 


GAGAATCGCAAGGATAT 


3338 


ATATCCTTGCGATTCTC 


3339 


Non polyposis 
colorectal cancer 
Thr905Arg 
ACA-AGA 


AGGAGTTCCTGTCCAAGGTGAAACAAATGCCCTTTACTGAAAT 

/~v-T-/~N A /~\ a A /~\ A A A A <*> A T/""* A^A ATA A A f^TT A A A A A /"^/^T A A A A /*^»/^T* 

GTCAGMGAAMCATCACMTAAAGTTAAAACAGCTAAAAGCT 
GAAGTAATAGCAAAGAATAATAGCTTTGTAAATGA 


3340 


ICAI 1 IACAAAGCIAI IAI ICI 1 IGCIAI IACI ICAGCI 1 1 IAG 
CTGI 1 1 IAACI 1 IAI IGIGAIGI 1 1 1 CTTCTGACATTTCAGTAA 
AGGGCATTTGTTTCACCTTGGACAGGAACTCCT 


3341 


AAACATCACAATAAAGT 


3342 


ACTTTATTGTGATGTTT 


3343 



EXAMPLE 19 
Human mismatch repair ■ MSH6 

The human MSH6 gene is homologous to the bacterial mutS gene, which is involved in 
mismatch repair. Mutations in the MSH6 gene have been identified in a variety of cancers, including 
particularly hereditary nonpolyposis colorectal cancer. The attached table discloses the correcting 
oligonucleotide base sequences for the MSH6 oligonucleotides of the invention. 



Table 26 

MSH6 Mutations and Genome-Correcting Oltg os 



Clinical PhenotypeS 
Mutation 


CorreefingOItgps ] 


SEQID 

Mi 


Non-polyposis 
colorectal cancer 
Ser144lle 


GGAAATCAG ICCGIGI ICAIGI ACAG 1 1 1 1 1 1 GA I GACAGCCC 
AACAAGGGGCTGGGTTAGCAAAAGGCI I 1 1 AAAGCCATATAC 
AGGTAAGAGTCACTACTGCCATGTGTGTGTGTTTGT 


3344 



AGC-ATC 
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CfinicaiPhenotype& 
Mutation 


Correcting ORgos 


SEQID 
HQ: 




ACAAACACACACACATGGCAGTAGTGACTCTTACCTGTATATG 
GCTTTAAMGCCI 1 1 1 GCTAACCCAGCCCCTTGTTGGGCTGT 
CATCAAAAAACTGTACATGAACACGGACTGATTTCC 


3345 


CTGGGTTAGCAAAAGGC 


3346 


GCC\ I I lt5CIAA(VPAG 


\J\J a Tf 


Endometrial cancer 

Ser156Term 

TCA-TGA 


CTTTCTAGGTTCAAAATCAAAGGAAGCCCAGAAGGGAGGTCA 
till 1 ACAGTGCAAAGCCTGAAATACTGAGAGCAAT 


3348 


ATTGCTCTCAGTATTTCAGGCTTTGCACTGTAAAAATGACCTC 
CCTTCTGGGCTTCCTTTGAI 1 1 1 GAACCTAGAAAGAAATGTAT 
TTATAAACAATAAGGGCCGGGTGCAGAGGCTCACG 


3349 


TTCAAAATCAAAGGAAG 


3350 


CM \ CCA 1 IGAI 1 1 ItiAA 


3351 

\J\J\S 1 


Early onset colorectal 
cancer 
Tyr214Term 
TAC-TAG 


1 1CCAAAI I 1 IGAI I1GI 1 1 i IAAAIACICI 1 ICCI IGCCIGGC 
AGGTAGGCACAACTTACGTAACAGATAAGAGTGAAGAAGATA 
ATGAAATTGAGAGTGAAGAGGAAGTACAGCCTAAG 


3352 


CTTAGGCTGTACTTCCTCTTCACTCTCAATTTCATTATCTTCTT 

CACTCTTATCTGTTACGTAAGTTGTGCCTACCTGCCAGGCAA 

GGAAAGAGTATTTAAAAACAAATCAAAATTTGGAA 


3353 


ACAACTTACGTAACAGA 


3354 


TCTGTTACGTAAGTTGT 


\J\J\J\J 


Endometrial cancer 

Arg248Term 

CGA-TGA 


GAAGAGGAAGTACAGCCTMGACACMGGATCTAGGCGAAGT 

AGCCGCCAAATAAAAAAACGAAGGGTCATATCAGATTCTGAG 

AGTGACATTGGTGGCTCTGATGTGGAATTTAAGCCAG 


3356 


CTGGCTTAAATTCCACATCAGAGCCACCAATGTCACTCTCAGA 
ATCTGATATGACCCTTCG 1 1 1 1 1 1 1 ATTTGGCGGCTACTTCGC 
CTAGATCCTTGTGTCTTAGGCTGTACTTCCTCTTC 


3357 


TAAAAAAACGAAGGGTC 


3358 


GfkCA 1 1 CG 1 1 1 1 1 1 1 A 


\J\J\JyJ 


Colorectal cancer 

Ser285lle 

AGT-ATT 


1 1 nnO^wnOnunLr 1 nnOOnOvjnnOunnvjunvj I un 1 OrW\ 1 An 

GCAGTGGAGTGGGGGATAGTGAGAGTGAAGGCCTGAACAGC 
CCTGTCAAAGTTGCTCGAAAGCGGAAGAGAATGGTGAC 


OOOU 


GTCACCATTCTCTTCCGCTTTCGAGCAACTTTGACAGGGCTG 
TTCAGGCCTTCACTCTCACTATCCCCCACTCCACTGCTTATTT 
CATCACTGCTTCCTTCCTCCTTAGTGTCTGGCTTAA 


3361 


GGGGGATAGTGAGAGTG 


3362 


CACTCTCACTATCCCCC 


3363 


Colorectal cancer 

Gly566Arg 

GGA-AGA 


3AGGAAGATTCTTCTGGCCATACTCGTGCATATGGTGTGTGC 
TTTGTTGATACTTCACTGGGAAAGTTTTTCATAGGTCAG 1 MIC 
AGATGATCGCCATTGTTCGAGATTTAGGACTCTAG 


3364 
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Clinical Pnenolype & 
Mutation 


Correcting Oligos 


ScQ 10 
NO: 




CTAGAGTCCTAAATCTCGAACAATGGCGATCATCTGAAAACTG 
ACCTATGAAAAACTTTCCCAGTGAAGTATCAACAAAGCACACA 

UuA 1 A 1 bUALrbAb 1 A 1 obUlfAbMAunn lot 1 uO 1 U 


3365 




CTTCACTGGGAAAGTTT 


3366 




AAACTTTCCCAGTGAAG 


3367 


Non-polyposis 
colorectal cancer 
binbyobiu 


GAATTGGCCCTCTCTGCTCTAGGTGGTTGTGTCTTCTACCTC 

AAAAAATGCCTTATTGATCAGGAGCTTTTATCAATGGCTAATTT 

TftAAftAATATATTrrrTTGGATTCTGACACAGTCA 


3368 


CAG-GAG 


TGACTGTGTCAGAATCCAAGGGAATATATTCTTCAAAATTAGC 
CATTGATAAMGCTCCTGATCMTMGGCATTTTTTGAGGTAG 

a A^ArAPA A/^oAr^^TAr^AppA^Ar^Ar^r^^PPAATTP 

AAbAU AUAAUUAOU 1 AbAblfMbA^AbobUUrtM i I ^ 


3369 




TTATTGATCAGGAGCTT 


3370 




AAGCTCCTGATCAATAA 


3371 


Endometrial cancer 
Gln731Term 

fAA TAA 

UAA- 1 AA 


CCCTTGGATTCTGACACAGTCAGCACTACAAGATCTGGTGC1 
ATCTTCACCAAAGCCTATCAACGAATGGTGCTAGATGCAGTG 
ArATTAAArAArTTGGAGATTTTTCTGAATGGAACAA 


3372 


TTGTTCCATTCAGAAAAATCTCCAAGTTGTTTAATGTCACTGCA 
TCTAGCACCATTCGTTGATAGGCTTTGGTGAAGATAGCACCA 

bA 1 u 1 1 b 1 Ab 1 bU 1 bAb 1 b I b 1 bAbAA I bbttAooo 


3373 




AAGCCTATCAACGAATG 


3374 




CATTCGTTGATAGGCTT 


3375 


Colorectal cancer 
Val800Leu 

bl 1-01 1 


GCCCCACTCTGTAACCATTATGCTATTAATGATCGTCTAGATG 
CCATAGMGACCTCATGGTTGTGCCTGACAAAATCTCCGAAG 
TTf5TAf5Af5rTTrTAAAGAAGCTTCCAGATCTTGAGA 


3376 




TCTCAAGATCTGGAAGCTTCTTTAGAAGCTCTACAACTTCGGA 
GATTTTGTCAGGCACAACCATGAGGTCTTCTATGGCATCTAGA 

UbA 1 bA 1 1 AA I AbuA 1 AA 1 bo i I AuAoAo l vjjooou 


3377 




ACCTCATGGTTGTGCCT 


3378 




AGGCACAACCATGAGGT 


3379 


Colorectal cancer 
Asp803Gly 

bAL-buU 


GTAACCATTATGCTATTAATGATCGTCTAGATGCCATAGAAGA 
CCTCATGGTTGTGCCTGACAAAATCTCCGAAGTTGTAGAGCT 
TrTAAAfiAAGrTTPrAGATnTTGAGAGGCTACTCAG 


3380 




CTGAGTAGCCTCTCAAGATCTGGAAGCTTCTTTAGAAGCTCTA 
CAACTTCGGAGAI 1 1 1 GICAGGCACAACCATGAGGTCTTCTAT 
r5f5rATrTAGArGATnATTAATAGCATAATGGTTAC 


3381 




TGTGCCTGACAAAATCT 


3382 




AGATTTTGICAGGCACA 


3383 


Non-polyposis 
colorectal cancer 

TyrasnCvs 


CTCCCCTGAAGAGTC ' 3AACCACCCAGACAGCAGGGCTA i AA 

TGTATGAAGAAACTACATACAGCAAGAAGAAGATTATTGATTT 

TCTTTCTGCTCTGGAAGGATTCAAAGTAATGTGTAA 


3384 



TAC-TGC 
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Correcting Oligos 


SEQID 
NO: 




TTACACATTACTTTGAATCCTTCCAGAGCAGAAAGAAAATCAA 
TAATCTTCTTCTTGCTGTATGTAGTTTCTTCATACATTATAGCC 
CTGCTGTCTGGGTGG M CTGAC/TG 1 1 CAbbbbAb 


3385 


AACTACATACAGCAAGA 


3386 


TCTTGCTGIATGTAGTT 


3387 


Colorectal cancer 

Pro1087Thr 

CCC-ACC 


TATAGTCGAGGGGGTGATGGTCCTATGTGTCGCCCAGTAATT 
CTGTTGCCGGAAGATACCCCCCCCTTCTTAGAGCTTAAAGGA 
TOACbCCA 1 CC 1 1 bUA 1 1 ACbAAbAo 1 1 1 1 1 1 1 owo 


3388 


CTCCAAAAAAAGTCTTCGTAATGCAAGGATGGCGTGATCCTTT 
AAGCTCTAAGAAGGGGGGGGTATCTTCCGGCAACAGAATTAC 
TGGGCGACACATAGGACCATCACCCCCTCGAOTAIA 


3389 


AAGATACCCCCCCCTTC 


3390 


GAAGGGGGGGGTATCTT 


3391 


Non-polyposis 
colorectal cancer 
Glnl258Term 
CAA-TAA 


ACTATAAAATGTCGTACATTA 1 1 1 1 CAAC 1 CACTACCATTCATT 
AGTAGAAGATTATTCTCAAAATGTTGCTGTGCGCCTAGGACAT 

ATPnTATTTIYirAAATTni 111)1 1 PrAPAAATTC 


3392 


GAATTTGTGGAAAAAAACAATTTGCACATACCATATGTCCTAG 
GCGCACAGCAACA 1 1 1 1 GAGAATAATCTTCTACTAATGAATGG 
TAGTG AGTTGAAAATAATGTACGACA 1 1 1 IATAGT 


3393 


ATTATTCTCAAAATGTT 


3394 


AACATTTTGAGAATAAT 


3395 



EXAMPLE 20 
Hyperlipidemia - APOE 

Hyperlipidemia is the abnormal elevation of plasma cholesterol and/or triglyceride levels 
and it is one of the most common diseases. The human apolipoprotein E protein is involved in the 
transport of endogenous lipids and appears to be crucial for both the direct removal of cholesterol-rich 
LDL from plasma and conversion of IDL particles to LDL particles. Individuals who either lack 
apolipoprotein E or who are homozygous for particular alleles of apoE may have have a condition known 
as dysbetalipoproteinemia, which is characterized by elevated plasma cholesterol and triglyceride levels 
and an increased risk for atherosclerosis. 

In a comprehensive review of apoE variants, de Knijff et al., Hum. Mutat 4:1 78-1 94 
(1 994) found that 30 variants had been characterized, including the most common variant, apoE3. To 
that time, 14 apoE variants had been found to be associated with familial dysbetalipoproteinemia. The 
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attached table discloses the correcting oligonucleotide base sequences for the APOE oligonucleotides of 
the invention. 



Table 27 

APOE Mutations and Genome-Correcting Oli g os 



:0Hflica}Phenaiype& 
Mytafion 


Correcting Oitgos 


SEQID 
MO: 


Apolipoprotein E 

Glu13Lys 

cGAG-AAG 


TTGTTCCACACAGGATGCCAGGCCAAGGTGGAGCAAGCGGT 
GGAGACAGAGCCGGAGCCCGAGCTGCGCCAGCAGACCGAG 
TGGCAGAGCGGCCAGCGCTGGGAACTGGCACTGGGTCGCT 


3396 


AGCGACCCAGTGCCAGTTCCCAGCGCTGGCCGCTCTGCCAC 
TCGGTCTGCTGGCGCAGCTCGGGCTCCGGCTCTGTCTCCAC 
CGCTTGCTCCACCTTGGCCTGGCATCCTGTGTGGAACAA 


3397 


CGGAGCCCGAGCTGCGC 


3398 


GCGCAGCTCGGGCTCCG 


3399 


Apolipoprotein E 

Trp20Term 

TGGc-TGA 


CAAGGTGGAGCAAGCGGTGGAGACAGAGCCGGAGCCCGAG 
CTGCGCCAGCAGACCGAGTGGCAGAGCGGCCAGCGCTGGG 
AACTGGCACTGGGTCGC 1 1 1 1 GGGATTACCTGCGCTGGGTG 


3400 


CACCCAGCGCAGGTAATCCCAAAAGCGACCCAGTGCCAGTT 

CCCAGCGCTGGCCGCTCTGCCACTCGGTCTGCTGGCGCAGC 

TCGGGCTCCGGCTCTGTCTCCACCGCTTGCTCCACCTTG 


3401 


ACCGAGTGGCAGAGCGG 


3402 


CCGCTCTGCCACTCGGT 


3403 


Apolipoprotein E 

Leu28Pro 

CTG-CCG 


CAGAGCCGGAGCCCGAGCTGCGCCAGCAGACCGAGTGGCA 
GAGCGGCCAGCGCTGGGAACTGGCACTGGGTCGCI 1 1 IGGG 
ATTACCTGCGCTGGGTGCAGACACTGTCTGAGCAGGTGCA 


3404 


TGCACCTGCTCAGACAGTGTCTGCACCCAGCGCAGGTAATCC 
CAAAAGCGACCCAGTGCCAGTTCCCAGCGCTGGCCGCTCTG 
CCACTCGGTCTGCTGGCGCAGCTCGGGCTCCGGCTCTG 


3405 


CTGGGAACTGGCACTGG 


3406 


CCAGTGCCAGTTCCCAG 


3407 


Apolipoprotein E 

Cys112Arg 

gTGC-CGC 


CGGCTGTCCAAGGAGCTGCAGGCGGCGCAGGCCCGGCTGG 
GCGCGGACATGGAGGACGTGTGCGGCCGCCTGGTGCAGTA 
CCGCGGCGAGGTGCAGGCCATGCTCGGCCAGAGCACCGAG 
G 


3408 


CCTCGGTGCTCTGGCCGAGCATGGCCTGCACCTCGCCGCGG 
TACTGCACCAGGCGGCCGCACACGTCCTCCATGTCCGCGCC 
CAGCCGGGCCTGCGCCGCCTGCAGCTCCTTGGACAGCCG 


3409 


AGGACGTGTGCGGCCGC 


3410 


GCGGCCGCACACGTCCT 


3411 


Apolipoprotein E 

Gly127Asp 

fifiC-fiAC 


ACATGGAGGACGTGTGCGGCCGCCTGGTGCAGTACCGCGG 
CGAGGTGCAGGCCATGCTCGGCCAGAGCACCGAGGAGCTG 
CGGGTGCGCCTCGCCTCCCACCTGCGCAAGCTGCGTAAGCG 


3412 
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Mutagen 


Correcting Qiigos . 


SEQID 
NO: 




CGCTTACGCAGCTTGCGCAGGTGGGAGGCGAGGCGCACCC 

firAGrTrPTrfiGTGCTCTGGCCGAGCATGGCCTGCACCTCG 

CCGCGGTACTGCACCAGGCGGCCGCACACGTCCTCCATGT 


3413 


CATGCTCGGCCAGAGCA 


3414 


THPTPTf^PPfiA^PATf^ 


3415 


Apolipoprotein E 

Argioouys 

gCGC-TGC 


pt^p a a pphph^p^ a ^cti^p a f^nppATnPTPnnpp ah a 
npAppfsA^nA(^pT^pf^{TrftpnppTPftPPTPPPAnnTGP^ 
CAAGCTGCGTAAGCGGCTCCTCCGCGATGCCGATGACCTGC 




GCAGGTCATCGGCATCGCGGAGGAGCCGCTTACGCAGCTTG 
rfirARGTGGGAGGrGAGGCGCACCCGCAGCTCCTCGGTGC 
TCTGGCCGAGCATGGCCTGCACCTCGCCGCGGTACTGCAC 


3417 


TGCGGGTGCGCCTCGCC 


3418 


n^ppsAft^pfiPAPPPftPA 


3419 


Apolipoprotein E 

r\\ y 1 JUi IfO 

CGC-CAC 


TnPAf^TAPPnPf^npnAf^nTRPARnPPATnPTPRRCCAGAG 
CACCGAGGAGCTGCGGGTGCGCCTCGCCTCCCACCTGCGC 
AAGCTGCGTAAGCGGCTCCTCCGCGATGCCGATGACCTGCA 


3420 


TGCAGGTCATCGGCATCGCGGAGGAGCCGCTTACGCAGCTT 
RPRPA^riTriGGAGGrGAGGCGrArrCGnAGCTCCTCGGTG 
CTCTGGCCGAGCATGGCCTGCACCTCGCCGCGGTACTGCA 


3421 


GCGGGTGCGCCTCGCCT 


3422 


Ar^p^AfifiPfSPAPPpnp 


3423 


Apolipoprotein E 

AnTHfiSpr 

gCGC-AGC 


CTnPAriTAPP^PnnPnAnnTnPAnRPPATGPTnRGnPAGA 
GCACCGAGGAGCTGCGGGTGCGCCTCGCCTCCCACCTGCG 
CAAGCTGCGTAAGCGGCTCCTCCGCGATGCCGATGACCTGC 


3424 


GCAGGTCATCGGCATCGCGGAGGAGCCGCTTACGCAGCTTG 
P^PAnnTnnnAnnPGAGGPGnAPPPGnAGPTCCTCGGTGC 
TCTGGCCGAGCATGGCCTGCACCTCGCCGCGGTACTGCAC 


3425 


TGCGGGTGCGCCTCGCC 


3426 


rifipriAnripriPAPPpr^PA 


34?7 


Apolipoprotein E 

Ami / 0/"S/e 

Argi4zuys 
gCGC-TGC 


riT^PAnnPPAT^PTPnf^PPAf^AnPAPPf^AnnAnPTQnGGG 
TfiPnPPTP^PPTPPPAPPTnPf^PAA^PTnPnTAAf^PnnPTP 

CTCCGCGATGCCGATGACCTGCAGAAGCGCCTGGCAGTGT 


3428 


ACACTGCCAGGCGCTTCTGCAGGTCATCGGCATCGCGGAGG 
AfirrRrTTArRnAGCTTGCGCAGGTGGGAGGCGAGGCGCA 
CCCGCAGCTCCTCGGTGCTCTGGCCGAGCATGGCCTGCAC 


3429 


CCCACCTGCGCAAGCTG 


3430 


p a r^PTTfs p ft p a r^Trra^ 


3431 


Mpuiipupi ULclI I EL 

Arg142Leu 
CGC-CTC 


TRPAGGPPATGPTPGGPPAGAGCAPCGAGGAGCTGCGGGT 

GCGCCTCGCCTCCCACCTGCGCAAGCTGCGTAAGCGGCTCC 

TCCGCGATGCCGATGACCTGCAGAAGCGCCTGGCAGTGTA 


3432 


TACACTGCCAGGCGCTTCTGCAGGTCATCGGCATCGCGGAG 
GAGCCGCTTACGCAGCTTGCGCAGGTGGGAGGCGAGGCGC 
ACCCGCAGCTCCTCGGTGCTCTGGCCGAGCATGGCCTGCA 


3433 


CCACCTGCGCAAGCTGC 


3434 
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Mutation 


Correcting Oiigos 


SEQID 
NO: 




ftrAnPTTGCnrAnGTGG 


3435 


Apolipoprotein E 

Ara145Cvs 

gCGT-TGT 


AT^rTnnnrOAnAGCACCGAGGAGCTGCGGGTGCGCCTCG 
CCTCCCACCTGCGCAAGCTGCGTAAGCGGCTCCTCCGCGAT 
GCCGATGACCTGCAGAAGCGCCTGGCAGTGTACCAGGCCG 


3436 


CGGCCTGGTACACTGCCAGGCGCTTCTGCAGGTCATCGGCA 
TCGCGGAGGAGCCGCTTACGCAGCTTGCGCAGGTGGGAGG 

CGAGGCGCACCCGCAGCTCCTCGGTGCTCTGGCCGAGCAT 


3437 


GCAAGCTGCGTAAGCGG 


3438 


rrnrTTArGPAnrTTGr 


3439 


Apolipoprotein E 

Ami A^Prn 

CGT-CCT 


TnrTrr^nrrAnAnrACrGAGGAGCTGCGGGTGCGCCTCGC 
PTrnnAnCTCCGCAAGCTGCGTAAGCGGCTCCTCCGCGATG 
CCGATGACCTGCAGAAGCGCCTGGCAGTGTACCAGGCCGG 


3440 


CCGGCCTGGTACACTGCCAGGCGCTTCTGCAGGTCATCGGC 

ATCGCGGAGGAGCCGCTTACGCAGCTTGCGCAGGTGGGAG 

GCGAGGCGCACCCGCAGCTCCTCGGTGCTCTGGCCGAGCA 


3441 


CAAGCTGCGTAAGCGGC 


3442 




3443 


Apolipoprotein E 

Lvs146Gln 

tAAG-CAG 


rTrGGCCAGAGCACCGAGGAGCTGCGGGTGCGCCTCGCCT 

CCCACCTGCGCAAGCTGCGTAAGCGGCTCCTCCGCGATGCC 

GATGACCTGCAGAAGCGCCTGGCAGTGTACCAGGCCGGGG 


3444 


CCCCGGCCTGGTACACTGCCAGGCGCTTCTGCAGGTCATCG 
GCATCGCGGAGGAGCCGCTTACGCAGCTTGCGCAGGTGGGA 

GGCGAGGCGCACCCGCAGCTCCTCGGTGCTCTGGCCGAG 


3445 


AGCTGCGTAAGCGGCTC 


3446 




3447 


Apolipoprotein E 

Lvs146Glu 

tAAG-GAG 


CTCCXICC AnAnPArrRAnGARCTGCGGGTGCGCCTCGCCT 

CCCACCTGCGCAAGCTGCGTAAGCGGCTCCTCCGCGATGCC 

GATGACCTGCAGAAGCGCCTGGCAGTGTACCAGGCCGGGG 


3448 


CCCCGGCCTGGTACACTGCCAGGCGCTTCTGCAGGTCATCG 

GCATCGCGGAGGAGCCGCTTACGCAGCTTGCGCAGGTGGGA 

GGCGAGGCGCACCCGCAGCTCCTCGGTGCTCTGGCCGAG 


3449 


AGCTGCGTAAGCGGCTC 


3450 


ftAftrrftrTTAPGrARrT 


3451 


Apolipoprotein E 

Ara1S8Cvs 
gCGC-TGC 


(^rrTrrrArrTnrnrAAnrTnrnTAAGCGGGTCCTCCGCGA 
TGCCGATGACCTGCAGAAGCGCCTGGCAGTGTACCAGGCCG 
GGGCCCGCGAGGGCGCCGAGCGCGGCCTCAGCGCCATCC 


3452 


GGATGGCGCTGAGGCCGCGCTCGGCGCCCTCGCGGGCCCC 

GGCCTGGTACACTGCCAGGCGCTTCTGCAGGTCATCGGCAT 

CGCGGAGGAGCCGCTTACGCAGCTTGCGCAGGTGGGAGGC 


3453 


TGCAGAAGCGCCTGGCA 


3454 


TGCCAGGCGCTTCTGCA 


3455 
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Clinical Phenotypefc 
Mutation 


ConreetingOiigos 


SEQiD 
NO: 


Apolipoprotein E 

Gln187Glu 

aCAG-GAG 


CGCGAGGGCGCCGAGCGCGGCCTCAGCGCCATCCGCGAGC 

rArTGTGGGCTCCCTGGCCGGCCAGCCGCTACAGGAGCGG 
G 


3456 


CCCGCTCCTGTAGCGGCTGGCCGGCCAGGGAGCCCACAGT 

GGCGGCCCGCACGCGGCCCTGTTCCACCAGGGGCCCCAGG 

CGCTCGCGGATGGCGCTGAGGCCGCGCTCGGCGCCCTCGC 


3457 


TGGTGGAACAGGGCCGC 


3458 


GCGGCCCTGTTCCACCA 


3459 


Apolipoprotein E 

Trp210Term 

TGG-TAG 


TrjrfiftftPrfirrArTfiTGGGrTrnCTGGCCGGCCAGCCGCT 

1 OOOOOwwUvwnv i \J 1 wwww 1 www 1 w\JwwwwWWf^wWWWW i 

ArAGGAGCGGGCCCAGGCCTGGGGCGAGCGGCTGCGCGC 

GCGGATGGAGGAGATGGGCAGCCGGACCCGCGACCGCCTG 

GA 


3460 


TCCAGGCGGTCGCGGGTCCGGCTGCCCATCTCCTCCATCCG 
CGCGCGCAGCCGCTCGCCCCAGGCCTGGGCCCGCTCCTGT 
AGCGGCTGGCCGGCCAGGGAGCCCACAGTGGCGGCCCGCA 


3461 


CCAGGCCTGGGGCGAGC 


3462 


GCTCGCCCCAGGCCTGG 


3463 


Apolipoprotein E 
Arg228Cys 

CwV3w" I V3U 


rAftftPrTftnnfirRAfirRfirTGCGCGCGCGGATGGAGGAGA 

vnOOvv I VjVjVjsJv w/\w ww ww I ww ww w w w w w w/\ i w w/v w w/vw/\ 

TGGGCAGCCGGACCCGCGACCGCCTGGACGAGGTGAAGGA 
GrAGGTGGCGGAGGTGCGCGCCAAGCTGGAGGAGCAGGCC 

c 


3464 


GGGCCTGCTCCTCCAGCTTGGCGCGCACCTCCGCCACCTGC 
TrCTTCACCTCGTCCAGGCGGTCGCGGGTCCGGCTGCCCAT 
CTCCTCCATCCGCGCGCGCAGCCGCTCGCCCCAGGCCTG 


3465 


CCCGCGACCGCCTGGAC 


3466 




3467 


Apolipoprotein E 

G!u244Lys 

gGAG-AAG 


PGGArrrnrGArrGnnTGGACGAGGTGAAGGAGCAGGTGG 

WW unuu w ww wr^w w w ww 1 ww7»ww/*ww l unnvjvjnvj w#*ww i ww 

CGGAGGTGCGCGCCAAGCTGGAGGAGCAGGCCCAGCAGAT 
ACGCCTGCAGGCCGAGGCCTTCCAGGCCCGCCTCAAGAGCT 


3468 


AGCTCTTGAGGCGGGCCTGGAAGGCCTCGGCCTGCAGGCGT 

ATCTGCTGGGCCTGCTCCTCCAGCTTGGCGCGCACCTCCGC 

CACCTGCTCCTTCACCTCGTCCAGGCGGTCGCGGGTCCG 


3469 


CCAAGCTGGAGGAGCAG 


3470 


CTGCTCCTCCAGCTTGG 


3471 
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Familial hypercholesterolemia - LDLR 

Familial hypercholesterolemia is ch xterized by elevation of serum cholesterol bound 
to low density lipoprotein (LDL) and is, hence, one of the conditions producing a hyperlipoproteinemia 
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of serum cholesterol bound to low density lipoprotein (LDL). Mutations in the LDL receptor (LDLR) gene 
cause this disorder. The attached table discloses the correcting oligonucleotide base sequences for the 
LDLR oligonucleotides of the invention. 



Table 28 

LDLR Mutations and Genome-Correcting Oliqos 



; Qfitiical Phenotype & 
MutaBon 


Correcting Oitgos 


SEQiD 
140: 


Hypercholesterolemia 

GlulOTerm 

cGAG-TAG 


GCGI I GAGAGACCC 1 1 ICICCI 1 1 ICCICICICICAGIGGGC 
GACAGATGCGAAAGAAACGAGTTCCAGTGCCAAGACGGGAA 
ATGCATCTCCTACAAGTGGGTCTGCGATGGCAGCGCTG 


3472 


CAGCGCTGCCATCGCAGACCCACTTGTAGGAGATGCATTTCC 
CGTCTTGGCACTGGAACTCGTTTCTTTCGCATCTGTCGCCCA 
CTGAGAGAGAGGAAAAGGAGAAAGGGTCTCTCAACGC 


3473 


AAAGAAACGAGTTCCAG 


3474 


CTGGAACTCGTTTCTTT 


3475 


Hypercholesterolaemia 

Gln12Term 

cCAG-TAG 


AGAGACCC 1 1 I CI GUI 1 1 1 CCTCTCTCTCAGTGGGCGACAGA 

TGCGAAAGAAACGAGTTCCAGTGCCAAGACGGGAAATGCATC 

TCCTACAAGTGGGTCTGCGATGGCAGCGCTGAGTGCC 


3476 


GGCACTCAGCGCTGCCATCGCAGACCCACTTGTAGGAGATG 

CATTTCCCGTCTTGGCACTGGAACTCGTTTCTTTCGCATCTGT 

CGCCCACTGAGAGAGAGGAAAAGGAGAAAGGGTCTCT 


3477 


ACGAGTTCCAGTGCCAA 


3478 


TTGGCACTGGAACTCGT 


3479 


Hypercholesterolaemia 

GlnUTerm 

cCAA-TAA 


CC 1 1 1 C I CC 1 1 1 1 CC I (J I C I CTCAGTGGGCGACAGATGCGAA 
AGAAACGAGTTCCAGTGCCAAGACGGGAAATGCATCTCCTAC 
AAGTGGGTCTGCGATGGCAGCGCTGAGTGCCAGGATG 


3480 


CATCCTGGCACTCAGCGCTGCCATCGCAGACCCACTTGTAG 
GAGATGCATTTCCCGTCTTGGCACTGGAACTCGTTTCTTTCG 
CATCTGTCGCCCACTGAGAGAGAGGAAAAGGAGAAAGG 


3481 


TCCAGTGCCAAGACGGG 


3482 


CCCGTCTTGGCACTGGA 


3483 


Hypercholesterolaemia 

Trp23Term 

TGG-TAG 


GCGACAGATGCGAAAGAAACGAGTTCCAGTGCCAAGACGGG 

AAATGCATCTCCTACAAGTGGGTCTGCGATGGCAGCGCTGAG 

TGCCAGGATGGCTCTGATGAGTCCCAGGAGACGTGCTG 


3484 


CAGCACGTCTCCTGGGACTCATCAGAGCCATCCTGGCACTCA 
GCGCTGCCATCGCAGACCCACTTGTAGGAGATGCATTTCCCG 
TCTTGGCACTGGAACTCGTTTCTTTCGCATCTGTCGC 


3485 


CTACAAGTGGGTCTGCG 


3486 


CGCAGACCCACTTGTAG 


3487 


Hypercholesterolaemia 

Ala29Ser 

cGCT-TCT 


AACGAGTTCCAGTGCCAAGACGGGAAATGCATo I CCTACAAG 
TGGGTCTGCGATGGCAGCGCTGAGTGCCAGGATGGCTCTGA 
TGAGTCCCAGGAGACGTGCTGTGAGTCCCCTTTGGGCA 


3488 
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^KnlcalPh^o^peA 1 Correcting Oligos 1 
Mutation l 


SEQ (0 

mi 




TGCCCAAAGGGGACTCACAGCACGTCTCCTGGGACTCATCA 
GAGCCATCCTGGCACTCAGCGCTGCCATCGCAGACCCACTT 
GTAGGAGATGCATTTCCCGTCTTGGCACTGGAACTCGTT 


3489 




ATGGCAGCGCTGAGTGC 


3490 




GCACTCAGCGCTGCCAT 


3491 


Hypercholesterolemia 

Cys31Tyr 

TGC-TAC 


TCCAGTGCCAAGACGGGAAATGCATCTCCTACAAGTGGGTCT 
GCGATGGCAGCGCTGAGTGCCAGGATGGCTCTGATGAGTCC 
CAGGAGACGTGCTGTGAGTCCCCTTTGGGCATGATATG 


3492 


CATATCATGCCCAAAGGGGACTCACAGCACGTCTCCTGGGAC 

TCATCAGAGCCATCCTGGCACTCAGCGCTGCCATCGCAGAC 

CCACTTGTAGGAGATGCATTTCCCGTCTTGGCACTGGA 


3493 


CGCTGAGTGCCAGGATG 


3494 


CATCCTGGCACTCAGCG 


3495 


Hypercholesterolaemia 

Arg57Cys 

cCGT-TGT 


AATCCTGTCTCTTCTGTAGTGTCTGTCACCTGCAAATCCGGG 
GACTTCAGCTGTGGGGGCCGTGTCAACCGCTGCATTCCTCA 
GTTCTGGAGGTGCGATGGCCAAGTGGACTGCGACAACG 


3496 


CGTTGTCGCAGTCCACTTGGCCATCGCACCTCCAGAACTGAG 
GAATGCAGCGGTTGACACGGCCCCCACAGCTGAAGTCCCCG 
GATTTGCAGGTGACAGACACTACAGAAGAGACAGGATT 


3497 


GTGGGGGCCGTGTCAAC 


3498 


GTTGACACGGCCCCCAC 


3499 


Hypercholesterolaemia 

Gln64Term 

tCAG-TAG 


TCTGTCACCTGCAAATCCGGGGACTTCAGCTGTGGGGGCCG 

TGTCAACCGCTGCATTCCTCAGTTCTGGAGGTGCGATGGCCA 

AGTGGACTGCGACAACGGCTCAGACGAGCAAGGCTGTC 


3500 


GACAGCCTTGCTCGTCTGAGCCGTTGTCGCAGTCCACTTGGC 

CATCGCACCTCCAGAACTGAGGAATGCAGCGGTTGACACGG 

CCCCCACAGCTGAAGTCCCCGGATTTGCAGGTGACAGA 


3501 


GCATTCCTCAGTTCTGG 


3502 


CCAGAACTGAGGAATGC 


3503 


Hypercholesterolaemia 

Trp66Gly 

cTGG-GGG 


ACCTGCAAATCCGGGGACTTCAGCTGTGGGGGCCGTGTCAA 
CCGCTGCATTCCTCAGTTCTGGAGGTGCGATGGCCAAGTGG 
ACTGCGACAACGGCTCAGACGAGCAAGGCTGTCGTAAGT 


3504 


ACTTACGACAGCCTTGCTCGTCTGAGCCGTTGTCGCAGTCCA 

CTTGGCCATCGCACCTCCAGAACTGAGGAATGCAGCGGTTG 

ACACGGCCCCCACAGCTGAAGTCCCCGGATTTGCAGGT 


3505 


CTCAGTTCTGGAGGTGC 


3506 


GCACCTCCAGAACTGAG 


3507 


Hypercholesterolaemia 

Trp66Term 

TGG-TAG 


CCTGCAAATCCGGGGACTTCAGCTGTGGGGGCCGTGTCAAC 
CGCTGCATTCCTCAGTTCTGGAGGTGCGATGGCCAAGTGGA 
CTGCGACAACGGCTCAGACGAGCAAGGCTGTCGTAAGTG 


3508 


CACTTACGACAGCCTTGCTCGTCTGAGCCGTTGTCGCAGTCC 
ACTTGGCCATCGCACCTCCAGAACTGAGGAATGCAGCGGTTG 
ACACGGCCCCCACAGCTGAAGTCCCCGGATTTGCAGG 


3509 


TCAGTTCTGGAGGTGCG 


3510 
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: eRnicalPheno%pe& 
Mutation 


CorrecfingQIrgos 


SEQfD 




rr^r ArrTrnARAAHTRA 


3511 


Hypercholesterolaemia 

Cvs68Ara 

gTGC-CGC 


AAATrrGGGGACTTCAGCTGTGGGGGCCGTGTCMCCGCTG 

CATTCCTCAGTTCTGGAGGTGCGATGGCCAAGTGGACTGCGA 

CAACGGCTCAGACGAGCAAGGCTGTCGTAAGTGTGGCC 


3512 




GGCCACACTTACGACAGCCTTGCTCGTCTGAGCCGTTGTCGC 

AGTCCACTTGGCCATCGCACCTCCAGAACTGAGGAATGCAG 

CGGTTGACACGGCCCCCACAGCTGAAGTCCCCGGATTT 


3513 


TCTGGAGGTGCGATGGC 


3514 


GPCATCGCACCTCCAGA 


3515 


Hypercholesterolaemia 
uysoo i rp 
TGCg-TGG 


ATrrGGGGACTTCAGCTGTGGGGGCCGTGTCAACCGCTGCA 

TTCCTCAGTTCTGGAGGTGCGATGGCCAAGTGGACTGCGACA 

ACGGCTCAGACGAGCAAGGCTGTCGTAAGTGTGGCCCT 


3516 


AGGGCCACACTTACGACAGCCTTGCTCGTCTGAGCCGTTGTC 
GCAGTCCACTTGGCCATCGCACCTCCAGAACTGAGGAATGCA 
GCGGTTGACACGGCCCCCACAGCTGAAGTCCCCGGAT 


3517 


TGGAGGTGCGATGGCCA 


3518 


TGGCCATCGCACCTCCA 


3519 


Hypercholesterolaemia 

Cvs68Tvr 

TGC-TAC 


AATCCGGGGACTTCAGCTGTGGGGGCCGTGTCAACCGCTGC 

ATTCCTCAGTTCTGGAGGTGCGATGGCCAAGTGGACTGCGAC 

AACGGCTCAGACGAGCAAGGCTGTCGTAAGTGTGGCCC 


3520 


GGGCCACACTTACGACAGCCTTGCTCGTCTGAGCCGTTGTC 

GCAGTCCACTTGGCCATCGCACCTCCAGAACTGAGGAATGCA 

GCGGTTGACACGGCCCCCACAGCTGAAGTCCCCGGATT 


3521 


CTGGAGGTGCGATGGCC 


3522 


ftfiPOATnGCACCTCCAG 


3523 


Hypercholesterolaemia 

Aso69Asn 

cGAT-AAT 


TrrGGGGACTTCAGCTGTGGGGGCCGTGTCAACCGCTGCAT 
TCCTCAGTTCTGGAGGTGCGATGGCCAAGTGGACTGCGACA 
ACGGCTCAGACGAGCAAGGCTGTCGTAAGTGTGGCCCTG 


3524 


CAGGGCCACACTTACGACAGCCTTGCTCGTCTGAGCCGTTGT 

CGCAGTCCACTTGGCCATCGCACCTCCAGAACTGAGGAATG 

CAGCGGTTGACACGGCCCCCACAGCTGAAGTCCCCGGA 


3525 


GGAGGTGCGATGGCCAA 


3526 


TTCRrnATCGCACCTCC 


3527 


Hypercholesterolaemia 
GAT-GGT 


CCGGGGACTTCAGCTGTGGGGGCCGTGTCAACCGCTGCATT 
CCTCAGTTCTGGAGGTGCGATGGCCAAGTGGACTGCGACAA 
CGGCTCAGACGAGCAAGGCTGTCGTAAGTGTGGCCCTGC 


3528 


GCAGGGCCACACTTACGACAGCCTTGCTCGTCTGAGCCGTT 

GTCGCAGTCCACTTGGCCATCGCACCTCCAGAACTGAGGAAT 

GCAGCGGTTGACACGGCCCCCACAGCTGAAGTCCCCGG 


3529 


GAGGTGCGATGGCCAAG 


3530 


CTTGGCCATCGCACCTC 


3531 


Hypercholesterolaemia 

Asp69Tyr 

cGAT-TAT 


TCCGGGGACTTCAGCTGTGGGGGCCGTGTCAACCGCTGCAT 
TCCTCAGTTCTGGAGGTGCGATGGCCAAGTGGACTGCGACA 
ACGGCTCAGACGAGCAAGGCTGTCGTAAGTGTGGCCCTG 


3532 
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CBnica!Phetiotype& 
Mutation 




SEQtD 
NO: 




CAGGGCCACACTTACGACAGCCTTGCTCGTCTGAGCCGTTGT 

CGCAGTCCACTTGGCCATCGCACCTCCAGAACTGAGGAATG 

CAGCGGTTGACACGGCCCCCACAGCTGAAGTCCCCGGA 


3533 


GGAGGTGCGATGGCCAA 


3534 




3535 


Hypercholesterolaemia 
Gln71Glu 

cCAA-GAA 


nArTTrARrTGTGGGGGCCGTGTCAACCGCTGCATTCCTCA 
GTTCTGGAGGTGCGATGGCCAAGTGGACTGCGACAACGGCT 
CAGACGAGCAAGGCTGTCGTAAGTGTGGCCCTGCCTTTG 


3536 


CAAAGGCAGGGCCACACTTACGACAGCCTTGCTCGTCTGAG 

CCGTTGTCGCAGTCCACTTGGCCATCGCACCTCCAGAACTGA 

GGAATGCAGCGGTTGACACGGCCCCCACAGCTGAAGTC 


3537 


GCGATGGCCAAGTGGAC 


3538 


GTCCACTTGGCCATCGC 

\j I ww/*w i I \J uuun i ww>w 


3539 


Hypercholesterolaemia 

wyo/ *toiy 

cTGC-GGC 


TGTGGGGGCCGTGTCAACCGCTGCATTCCTCAGTTCTGGAG 

GTGCGATGGCCAAGTGGACTGCGACAACGGCTCAGACGAGC 

AAGGCTGTCGTAAGTGTGGCCCTGCCTTTGCTATTGAGC 


3540 


GCTCAATAGCAAAGGCAGGGCCACACTTACGACAGCCTTGCT 

CGTCTGAGCCGTTGTCGCAGTCCACTTGGCCATCGCACCTC 

CAGAACTGAGGAATGCAGCGGTTGACACGGCCCCCACA 


3541 


AAGTGGACTGCGACAAC 


3542 


GTTGTCGCAGTCCACTT 


3543 


Hypercholesterolaemia 

Ser78Term 

TCA-TGA 


TrAArrGCTGCATTCCTCAGTTCTGGAGGTGCGATGGCCAAG 

TGGACTGCGACAACGGCTCAGACGAGCAAGGCTGTCGTAAG 

TGTGGCCCTGCCTTTGCTATTGAGCCTATCTGAGTCCT 


3544 


AGGACTCAGATAGGCTCAATAGCAAAGGCAGGGCCACACTTA 
CGACAGCCTTGCTCGTCTGAGCCGTTGTCGCAGTCCACTTGG 
CCATCGCACCTCCAGAACTGAGGAATGCAGCGGTTGA 


3545 


CAACGGCTCAGACGAGC 


3546 


GCTCGTCTGAGCCGTTG 


3547 


Hypercholesterolaemia 

Glu80Lvs 

cGAG-AAG 


CGCTGCATTCCTCAGTTCTGGAGGTGCGATGGCCAAGTGGA 
CTGCGACAACGGCTCAGACGAGCAAGGCTGTCGTAAGTGTG 
GCCCTGCCTTTGCTATTGAGCCTATCTGAGTCCTGGGGA 


3548 


TCCCCAGGACTCAGATAGGCTCAATAGCAAAGGCAGGGCCA 

CACTTACGACAGCCTTGCTCGTCTGAGCCGTTGTCGCAGTCC 

ACTTGGCCATCGCACCTCCAGAACTGAGGAATGCAGCG 


3549 


GCTCAGACGAGCAAGGC 


3550 


GCCTTGCTCGTCTGAGC 


3551 


Hvnprcholp^tprolaemia 

Glu80Term 

cGAG-TAG 


CGCTGCATTCCTCAGTTCTGGAGGTGCGATGGCCAAGTGGA 
CTGCGACAACGGCTCAGACGAGCAAGGCTGTCGTAAGTGTG 
GCCCTGCCTTTGCTATTGAGCCTATCTGAGTCCTGGGGA 


3552 


TCCCCAGGACTCAGATAGGCTCAATAGCAAAGGCAGGGCCA 

wACTTACGACAGCCTTGCTCGTCTGAGCCGTTGTCGCAGTCC 

ACTTGGCCATCGCACCTCCAGAACTGAGGAATGCAGCG 


3553 


GCTCAGACGAGCAAGGC 


3554 
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i pnlcat Ptienoiype & 
Mutation 


Correcting Oligos 


SEQfP 
HO: 




GCCTTGCTCGTCTGAGC 


3555 


Hypercholesterolemia 

Gln81Term 

gCAA-TAA 


TGCATTCCTCAGTTCTGGAGGTGCGATGGCCAAGTGGACTGC 

GACAACGGCTCAGACGAGCAAGGCTGTCGTAAGTGTGGCCC 

TGCCTTTGCTATTGAGCCTATCTGAGTCCTGGGGAGTG 


3556 




CACTCCCCAGGACTCAGATAGGCTCAATAGCAAAGGCAGGG 

CCACACTTACGACAGCCTTGCTCGTCTGAGCCGTTGTCGCAG 

TCCACTTGGCCATCGCACCTCCAGAACTGAGGAATGCA 


3557 


CAGACGAGCAAGGCTGT 


3558 


ACAGCCTTGCTCGTCTG 


3559 


Hyperchoiesterolaemia 

Cvs88Ara 

gTGC-CGC 


TGGGAGACTTCACACGGTGATGGTGGTCTCGGCCCATCCAT 
CCCTGCAGCCCCCAAGACGTGCTCCCAGGACGAGTTTCGCT 
GCCACGATGGGAAGTGCATCTCTCGGCAGTTCGTCTGTG 


3560 


CACAGACGAACTGCCGAGAGATGCACTTCCCATCGTGGCAG 

CGAAACTCGTCCTGGGAGCACGTCTTGGGGGCTGCAGGGAT 

GGATGGGCCGAGACCACCATCACCGTGTGAAGTCTCCCA 


3561 


CCAAGACGTGCTCCCAG 


3562 


CTGGGAGCACGTCTTGG 


3563 


Hyperchoiesterolaemia 
cGAG-TAG 


CACGGTGATGGTGGTCTCGGCCCATCCATCCCTGCAGCCCC 
CAAGACGTGCTCCCAGGACGAGTTTCGCTGCCACGATGGGA 
AGTGCATCTCTCGGCAGTTCGTCTGTGACTCAGACCGGG 


3564 


CCCGGTCTGAGTCACAGACGAACTGCCGAGAGATGCACTTC 
CCATCGTGGCAGCGAAACTCGTCCTGGGAGCACGTCTTGGG 
GGCTGCAGGGATGGATGGGCCGAGACCACCATCACCGTG 


3565 


CCCAGGACGAGTTTCGC 


3566 


GCGAAACTCGTCCTGGG 


3567 


Hyperchoiesterolaemia 

Cys95Arg 

cTGC-CGC 


GGTGGTCTCGGCCCATCCATCCCTGCAGCCCCCAAGACGTG 

CTCCCAGGACGAGTTTCGCIGCCACGATGGGAAGTGCATCT 

CTCGGCAGTTCGTCTGTGACTCAGACCGGGACTGCTTGG 


3568 


CCAAGCAGTCCCGGTCTGAGTCACAGACGAACTGCCGAGAG 
ATGCACTTCCCATCGTGGCAGCGAAACTCGTCCTGGGAGCA 
CGTCTTGGGGGCTGCAGGGATGGATGGGCCGAGACCACC 


3569 


AGTTTCGCTGCCACGAT 


3570 


ATCGTGGCAGCGAAACT 


3571 


Hyperchoiesterolaemia 

Asp97Tyr 

cGAT-TAT 


CTCGGCCCATCCATCCCTGCAGCCCCCAAGACGTGCTCCCA 
GGACGAGTTTCGCTGCCACGATGGGAAGTGCATCTCTCGGC 
AGTTCGTCTGTGACTCAGACCGGGACTGCTTGGACGGCT 


3572 


AGCCGTCCAAGCAGTCCCGGTCTGAGTCACAGACGAACTGC 
CGAGAGATGCACTTCCCATCGTGGCAGCGAAACTCGTCCTG 
GGAGCACGTCTTGGGGGCTGCAGGGATGGATGGGCCGAG 


3573 


GCTGCCACGATGGGAAG 


3574 


CTTCCCATCGTGGCAGC 


3575 


Hyperchoiesterolaemia 

Trp(-12)Arg 

cTGG-AGG 


GGGTCGGGACACTGC^ i GGCAGAGGCTGCGAGCATGGGGC 
CCTGGGGCTGGAAATTGCGCTGGACCGTCGCCTTGCTCCTC 
GCCGCGGCGGGGACTGCAGGTAAGGCTTGCTCCAGGCGCC 


3576 
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i Gfirucat Phenotvoe & 
Mutation 


Correcting Oiigos 


SEQID 
MO: 




GGCGCCTGGAGCAAGCCTTACCTGCAGTCCCCGCCGCGGC 

RAfirSAf^rAAnnpriArfiGTrrAGrGnAATTTCCAGCCCCAGG 

GCCCCATGCTCGCAGCCTCTGCCAGGCAGTGTCCCGACCC 


3577 


AATTGCGCTGGACCGTC 


3578 


oAUoo 1 b/LrAUUouAA 1 1 


3579 


Hyperchoiesterolaemia 

Trn/-1RVTprm 

I I p\ 1 O) 1 CI IN 

TGGg-TGA 


p a pp a nfyrpfrrr^ ATPPf^rrrp^nn a paptgpptggh AG AGG 

UnbUnbO 1 b\3 1 V5n I UuUOO 1 UOOUnOnO 1 OOU i OOwr\ori\Jv3 

CTGCGAGCATGGGGCCCTGGGGCTGGAAATTGCGCTGGACC 
GTCGCCTTGCTCCTCGCCGCGGCGGGGACTGCAGGTAAG 


3580 


CTTACCTGCAGTCCCCGCCGCGGCGAGGAGCAAGGCGACG 

fiTrPAfirfirAATTTrrAGrrcnAGGGCCCCATGCTCGCAGC 

CTCTGCCAGGCAGTGTCCCGACCCGGATCACGACCTGCTG 


3581 


GGGCCCTGGGGCTGGAA 


3582 


TTPPAPPPPPA/'^flPPP 


3583 


Hyperchoiesterolaemia 

Mptf-P'hl PN 

cATG-TTG 


PAnPTAnf^APAPAGPAGGTPGTGATPPGGGTPGGGAOAnTG 

CCTGGCAGAGGCTGCGAGCATGGGGCCCTGGGGCTGGAAA 
TTGCGCTGGACCGTCGCCTTGCTCCTCGCCGCGGCGGGGA 


3584 


TCCCCGCCGCGGCGAGGAGCAAGGCGACGGTCCAGCGCAA 
TTTrrAfirrrrAGGGfinflCATGCTCGCAGCCTCTGCCAGGC 
AGTGTCCCGACCCGGATCACGACCTGCTGTGTCCTAGCTG 


3585 


CTGCGAGCATGGGGCCC 


3586 


nr'nt^r^nn atpptp^p a n 


3587 


Hyperchoiesterolaemia 

Met(-2l)vai 
cATG-GTG 


PAPPTAPPAPAPA^PAfSfrrPr^T^ATPPf^GTPGGGAPACTG 
bAbb 1 AooALrALrAvjbrAoo 1 V/O i OA 1 UOOOO 1 L»bbOnOno 1 O 

pptppp a p AnrspTf^pn a ^patggggppptggggptgg a aa 

vA-r I bbbnbnbbb 1 bbbnbbn f OOOOb/b/b/ I OuOOU 1 \3\3r\r\r\ 

TTGCGCTGGACCGTCGCCTTGCTCCTCGCCGCGGCGGGGA 


3588 


TCCCCGCCGCGGCGAGGAGCAAGGCGACGGTCCAGCGCAA 
TTTCrAGCCCCAGGGCCCCATGCTCGCAGCCTCTGCCAGGC 
AGTGTCCCGACCCGGATCACGACCTGCTGTGTCCTAGCTG 


3589 


CTGCGAGCATGGGGCCC 


3590 


ra^PPPPATY^PTPPPAf^ 
ooobbbrbrA 1 bb I ubunb 


3591 


Hyperchoiesterolaemia 
iipiniPhp 

cATC-TTC 


ATPPPTf^PAPPPPPPAAGAPGTGPTPPPAGGAPGAG 1 1 1 HG 

CTGCCACGATGGGAAGTGCATCTCTCGGCAGTTCGTCTGTGA 
CTCAGACCGGGACTGCTTGGACGGCTCAGACGAGGCCT 


3592 


AGGCCTCGTCTGAGCCGTCCAAGCAGTCCCGGTCTGAGTCA 
PARArRAArTGrrGAGAGATGCACTTCCCATCGTGGCAGCG 
AAACTCGTCCTGGGAGCACGTCTTGGGGGCTGCAGGGAT 


3593 


GGAAGTGCATCTCTCGG 


3594 


PPP A P A P A T^P A PTTPP 
ULrOAoAoA 1 Ob/AU 1 1 bb 


3595 


nypercnoiesicroiaemid 

Gln104Term 

gCAG-TAG 


GPPPPPAAGAPGTGfTCCOAGGACGAG 1 1 1 CGCTGCCACGA 
TGGGAAGTGCATCTCTCGGCAGTTCGTCTGTGACTCAGACCG 
GGACTGCTTGGACGGCTCAGACGAGGCCTCCTGCCCGG 


3596 


CCGGGCAGGAGGCCTCGTCTGAGCCGTCCAAGCAGTCCCG 

GTCTGAGTCACAGACGAACTGCCGAGAGATGCnulTCCCATC 

GTGGCAGCGAAACTCGTCCTGGGAGCACGTCTTGGGGGC 


3597 


. TCTCTCGGCAGTTCGTC 


3598 
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OKnlcat Pbeiiotype & 
Mutation 


Correcting Oligos 


SEQID 
NO: 




oALbAALr I bOUoAUAbA 




Hypercholesterolaemia 

Cysl 1oArg 
cTGC-CGC 


I I 1 OPPTPPP A PP ATPPPA A PTPP ATPTPTPf^fiP A fiTTPf^TP 

CTCCTGCCCGGTGCTCACCTGTGGTCCCGCCAGCTTCC 


OOUU 


GGAAGCTGGCGGGACCACAGGTGAGCACCGGGCAGGAGGC 
CGAACTGCCGAGAGATGCACTTCCCATCGTGGCAGCGAAA 


3601 


ACCGGGACTGCTTGGAC 


3602 


ptop a a a fyrp p pf^frr 


ouuo 


Hypercholesterolaemia 
r^ini iqi vq 

cGAG-AAG 


a a a T^TPTr p p p a nrr r^TPTf^T iO a pt p a a p p ri a p 
AAb 1 bUA 1 Lm 0 1 obbUAb 1 1 ub tbloi bAU 1 bAbnbbbbbnU 

TGCTTGGACGGCTCAGAC6AGGCCTCCTGCCCGGTGCTCAC 
CTGTGGTCCCGCCAGCTTCCAGTGCAACAGCTCCACCT 


OOU*r 


AGGTGGAGCTGTTGCACTGGAAGCTGGCGGGACCACAGGTG 
Ar^PArrr5r5nrAfir5Ar;r5prTf*r5TrTr?Af5rrf5TprAArinAfiTn 

CCGGTCTGAGTCACAGACGAACTGCCGAGAGATGCACTT 


3605 


GCTCAGACGAGGCCTCC 


3606 


^r^Ar:riPPTPnTPTriAriP 


3607 


Hypercholesterolaemia 

V3IU l 1 v7 1 Cl 1 1 1 

cGAG-TAG 


AAPTr^PATPTPTPr^^PAnTTPnTPTr^Tf^APTPAnAPPn^nAP 

TGCTTGGACGGCTCAGACGAGGCCTCCTGCCCGGTGCTCAC 
CTGTGGTCCCGCCAGCTTCCAGTGCAACAGCTCCACCT 


?6oa 


AGGTGGAGCTGTTGCACTGGAAGCTGGCGGGACCACAGGTG 

ArSPAPP^iQf^PAnfiArinPPTPnTPTnAnPPr^TPPAAf^PAnTP 

CCGGTCTGAGTCACAGACGAACTGCCGAGAGATGCACTT 


3609 


GCTCAGACGAGGCCTCC 


3610 


OP A iO^PPTP^TPTC A^P 


3fi11 


Hypercholesterolaemia 
uys i^z lerm 
TGCc-TGA 


Tpp o o a f N TTP PTPTPTf^ A PTP A d A P P f± CI A PTHPTT A P 

I ObbUAU 1 1 Ob Iblul bnb 1 uAoAUuovjoAO I bi» l l v^oA^rO 

PPTPA/^APnA^r^PPTPPT^PPPnfiTr^PTPAPPTnTnnTPPP 
1 bnbnbbnbbbO 1 LrU 1 bvUUbb 1 OV-/ 1 UMw 1 O 1 OO 1 wO 

GCCAGCTTCCAGTGCAACAGCTCCACCTGCATCCCCCAG 


OU 1 £ 


CTGGGGGATGCAGGTGGAGCTGTTGCACTGGAAGCTGGCGG 

PAPPAPAi^^Tr^A^PAPP^^^PAnriAn^PPTPnTPT^AriPP 
bnbbnbnbb 1 bAbUnwbbvJunbunbOw 1 \j\D 1 w 1 

GTCCAAGCAGTCCCGGTCTGAGTCACAGACGAACTGCCGA 


3613 


GCCTCCTGCCCGGTGCT 


3614 


AppApppp^pAP^Ar^rip 
AbUAUbbbbbAbbAbbb 




Hypercholesterolaemia 
TGTg-TGG 


TPAPTPAiOAPP^^OAPT^PTT^^APn^PTPAfiAPnAr^nPPT 

1 bAL* 1 uAoAuOvjjooAu 1 bb 1 1 bbAUbbU 1 v/AbAobAbbUL» i 

CCTGCCCGGTGCTCACCTGTGGTCCCGCCAGCTTCCAGTGC 
AACAGCTCCACCTGCATCCCCCAGCTGTGGGCCTGCGAC 


OO I u 


GTCGCAGGCCCACAGCTGGGGGATGCAGGTGGAGCTGTTGC 
ArTr^^AArsrTrjrsrriRf^ArPArAnRTf^ARrAPrnRRnARriA 

GGCCTCGTCTGAGCCGTCCAAGCAGTCCCGGTCTGAGTCA 


3617 


CTCACCTGTGGTCCCGC 


3618 


GCGGGACCACAGGTGAG 


3619 


Hypercholesterolaemia 

Gln133Term 

oOAG-TAG 


TGCTTGGACGGCTCAGACGAGGCCTCCTGCCCGGTGCTCAC 
CTGTGGTCCCGCCAGCTTCCAGTGCAACAGCTCCACCTGCAT 
CCCCCAGCTGTGGGCCTGCGACAACGACCCCGACTGCG 


3620 
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Clinical Phenotype & 
Mutation 


Correcting uitgos 


SEQID 
NO: 




CGCAGTCGGGGTCGTTGTCGCAGGCCCACAGCTGGGGGAT 
rrAr^r^T^^A^rTnTTnrArTRnAA^rTRGCGRRACCACAGG 

OL/MVJO i OunOO lull Ownv 1 wOnnVJO I vjvjw\JuUnwwnor\vju 

TGAGCACCGGGCAGGAGGCCTCGTCTGAGCCGTCCAAGCA 


3621 


CCAGCTTCCAGTGCAAC 


3622 




3623 


Hypercholesterolaemia 
oysl o4bly 
gTGC-GGC 


TTPPAPPPPTPAriAPnAfif^pPTPPTftPPPnnTnPTPAr^Tft 

TPPTPPPf^PPAr^PTTPPAnTnPAAPAnPTPPAPPTnnATCC 

CCCAGCTGTGGGCCTGCGACAACGACCCCGACTGCGAAG 




CTTCGCAGTCGGGGTCGTTGTCGCAGGCCCACAGCTGGGGG 
GGTGAGCACCGGGCAGGAGGCCTCGTCTGAGCCGTCCAA 


3625 


GCTTCCAGTGCAACAGC 


3626 


PPTPTTPPAPTPPAAf^P 


3627 


Hypercholesterolaemia 
cTGC-GGC 


r^Anr^PPTPPT^PPPnriTnPTPAPPTnT(^^TPPPnnnAGCTT 
CCAGTGCAACAGCTCCACCTGCATCCCCCAGCTGTGGGCCT 
GCGACAACGACCCCGACTGCGAAGATGGCTCGGATGAGT 


3628 


ACTCATCCGAGCCATCTTCGCAGTCGGGGTCGTTGTCGCAG 
rsrrr ArArsPTfiRnRRATGrAGGTGGAGCTGTTGCACTGGAA 
GCTGGCGGGACCACAGGTGAGCACCGGGCAGGAGGCCTC 


3629 


GCTCCACCTGCATCCCC 


3630 


PPPPATPPAPPTPPAPP 


3631 


Hypercholesterolaemia 
TGC-TAC 


APPPPTPPTPPPP^r^TfiPTP APPT^T^PTPPPf^PPAf n( * 1 1 ( * 

CAGTGCAACAGCTCCACCTGCATCCCCCAGCTGTGGGCCTG 
CGACAACGACCCCGACTGCGAAGATGGCTCGGATGAGTG 


3632 


CACTCATCCGAGCCATCTTCGCAGTCGGGGTCGTTGTCGCA 
ddCCC ArARrTfinRGGATGCAGGTGGAGCTGTTGCACTGGA 
AGCTGGCGGGACCACAGGTGAGCACCGGGCAGGAGGCCT 


3633 


CTCCACCTGCATCCCCC 


3634 


PPPPP ATPP APPTPP AP 
bbbbbA 1 bUMbb 1 obHb 


3635 


Hypercholesterolaemia 

L-ysiwierm 

TGCg-TGA 


PTPTPPTP P Pf^PP A fiPTTPP A (TTf^P A AP A ftPTPPAPPTf^P AT 
PPPPPA^PTr^TP^OPPT^Pr^APAAPnAPPPPf^APTRPRAAG 
ATGGCTCGGATGAGTGGCCGCAGCGCTGTAGGGGTCTT 


3636 


AAGACCCCTACAGCGCTGCGGCCACTCATCCGAGCCATCTTC 

firAfiTPRRRRTrnTTGTnGnAGGnCCACAGCTGGGGGATG 

CAGGTGGAGCTGTTGCACTGGAAGCTGGCGGGACCACAG 


3637 


TGGGCCTGCGACAACGA 


3638 


TPPTTPTPfiPAPPPPPA 


3639 


nypercnoiesieroiaemia 

Asp147Asn 

cGAC-AAC 


Tr^TnnTPPPnPPAnPTTPPARTRrAAnARnTCCACCTGCATC 
CCCCAGCTGTGGGCCTGCGACAACGACCCCGACTGCGAAGA 
TGGCTCGGATGAGTGGCCGCAGCGCTGTAGGGGTCTTT 


3640 


AAAGACCCCTACAGCGCTGCGGCCACTCATCCGAGCCATCTT 

CGCAGTCGGGGTCGTTGTCGCAGGCCCACAGCTGGGGGAT 

GCAGGTGGAGCTGTTGCACTGGAAGCTGGCGGGACCACA 


3641 


GGGCCTGCGACAACGAC 


3642 
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i ;C|lnScalPhenotype& 
Mutagen 


Correcting Oligos 


SEQID 
NO: 




RTrmTRTCRCAGGCCC 


3643 


Hypercholesterolaemia 
AsDl47His 

/ 1W fj t 1 II IIW 

cGAC-CAC 


TnTRrtTrrrGCCAGCTTCCAGTGCAACAGCTCCACCTGCATC 
CCCCAGCTGTGGGCCTGCGACAACGACCCCGACTGCGAAGA 
TGGCTCGGATGAGTGGCCGCAGCGCTGTAGGGGTCTTT 


3644 




AAAGACCCCTACAGCGCTGCGGCCACTCATCCGAGCCATCTT 

CGCAGTCGGGGTCGTTGTCGCAGGCCCACAGCTGGGGGAT 

GCAGGTGGAGCTGTTGCACTGGAAGCTGGCGGGACCACA 


3645 


GGGCCTGCGACAACGAC 


3646 


fiTrRTTRTCGCAGGCCC 


3647 


Hypercholesterolaemia 

A e n 1 A 7 I v/r 
ASp It-/ I y i 

cGAC-TAC 


TnTRRTrrCGCCAGCTTCCAGTGCAACAGCTCCACCTGCATC 
CCCCAGCTGTGGGCCTGCGACAACGACCCCGACTGCGAAGA 
TGGCTCGGATGAGTGGCCGCAGCGCTGTAGGGGTCTTT 


3648 


AAAGACCCCTACAGCGCTGCGGCCACTCATCCGAGCCATCTT 

CGCAGTCGGGGTCGTTGTCGCAGGCCCACAGCTGGGGGAT 

GCAGGTGGAGCTGTTGCACTGGAAGCTGGCGGGACCACA 


3649 


GGGCCTGCGACAACGAC 


3650 


GTCGTTGTCGCAGGCCC 


3651 


Hypercholesterolaemia 

Cvs152Ara 

cTGC-CGC 


TTCCAGTGCAACAGCTCCACCTGCATCCCCCAGCTGTGGGC 
CTGCGACAACGACCCCGACTGCGAAGATGGCTCGGATGAGT 
GGCCGCAGCGCTGTAGGGGTCTTTACGTGTTCCAAGGGG 


3652 


CCCCTTGGAACACGTAAAGACCCCTACAGCGCTGCGGCCAC 
TCATCCGAGCCATCTTCGCAGTCGGGGTCGTTGTCGCAGGC 
CCACAGCTGGGGGATGCAGGTGGAGCTGTTGCACTGGAA 


3653 


ACCCCGACTGCGAAGAT 


3654 


ATCTTCGCAGTCGGGGT 


3655 


Hypercholesterolaemia 
Cvs152Glv 

cTGC-GGC 


TTCCAGTGCAACAGCTCCACCTGCATCCCCCAGCTGTGGGC 
CTGCGACAACGACCCCGACTGCGAAGATGGCTCGGATGAGT 
GGCCGCAGCGCTGTAGGGGTCTTTACGTGTTCCAAGGGG 


3656 


CCCCTTGGAACACGTAAAGACCCCTACAGCGCTGCGGCCAC 
TCATCCGAGCCATCTTCGCAGTCGGGGTCGTTGTCGCAGGC 
CCACAGCTGGGGGATGCAGGTGGAGCTGTTGCACTGGAA 


3657 


ACCCCGACTGCGAAGAT 


3658 


ATCTTCGCAGTCGGGGT 


3659 


Hypercholesterolaemia 
TGCg-TGG 


CCAGTGCAACAGCTCCACCTGCATCCCCCAGCTGTGGGCCT 
GCGACAACGACCCCGACTGCGAAGATGGCTCGGATGAGTGG 
CCGCAGCGCTGTAGGGGTCTTTACGTGTTCCAAGGGGAC 


3660 


GTCCCCTTGGAACACGTAAAGACCCCTACAGCGCTGCGGCC 
ACTCATCCGAGCCATCTTCGCAGTCGGGGTCGTTGTCGCAG 
GCCCACAGCTGGGGGATGCAGGTGGAGCTGTTGCACTGG 


3661 


CCCGACTGCGAAGATGG 


3662 


CCATCTTCGCAGTCGGG 


3663 


Hypercholesterolaemia 

Asp154Asn 

aGAT-AAT 


"ioCAACAGCTCCACCTGCATCCCCCAGCTGTGGGCCTGCGA 
CAACGACCCCGACTGCGAAGATGGCTCGGATGAGTGGCCGC 
AGCGCTGTAGGGGTCTTTACGTGTTCCAAGGGGACAGTA 


3664 
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JDBnicat Phenotype & 
Mutation 


" | 

Cofrectiftci Oliaos 1 

VVI I wwuHM VuMvv t 


SEQID 

HQ: 




TACTGTCCCCTTGGAACACGTAAAGACCCCTACAGCGCTGCG 

GCCACTCATCCGAGCCATCTTCGCAGTCGGGGTCGTTGTCG 

CAGGCCCACAGCTGGGGGATGCAGGTGGAGCTGTTGCA 


3665 




ACTGCGAAGATGGCTCG 


3666 




CGAGGCATCTTCGCAGT 


3667 


H vnprr hnlp^tprnlaprnia 

Ser156Leu 
TCG-TTG 


GCTCCACCTGCATCCCCCAGCTGTGGGCCTGCGACAACGAC 

CCCGACTGCGAAGATGGCTCGGATGAGTGGCCGCAGCGCTG 

TAGGGGTCTTTACGTGTTCCAAGGGGACAGTAGCCCCTG 


3668 


CAGGGGCTACTGTCCCCTTGGAACACGTAAAGACCCCTACAG 

CGCTGCGGCCACTCATCCGAGCCATCTTCGCAGTCGGGGTC 

GTTGTCGCAGGCCCACAGCTGGGGGATGCAGGTGGAGC 


3669 




AGATGGCTCGGATGAGT 


3670 




ACTCATCCGAGCCATCT 


3671 


Hvnprrhnlp^tprolaemia 
Cvs163Tvr 

WTO I \r\J • J l 

TGT-TAT 


TGTGGGCCTGCGACAACGACCCCGACTGCGAAGATGGC 1 CG 
GATGAGTGGCCGCAGCGCTGTAGGGGTCTTTACGTGTTCCAA 
GGGGACAGTAGCCCCTGCTCGGCCTTCGAGTTCCACTG 


3672 


CAGTGGAACTCGAAGGCCGAGCAGGGGCTACTGTCCCCTTG 
GAACACGTAAAGACCCCTACAGCGCTGCGGCCACTCATCCG 
AGCCATCTTCGCAGTCGGGGTCGTTGTCGCAGGCCCACA 


3673 




GCAGCGCTGTAGGGGTC 


3674 




GACCCCTACAGCGCTGC 


3675 


Wvnprrhnlpcfprfllapmia 

Tyr167Term 
TACg-TAG 


CAACGACCCCGACTGCGAAGATGGCTCGGATGAGTGGCCGC 

AGCGCTGTAGGGGTCTTTACGTGTTCCAAGGGGACAGTAGC 

CCCTGCTCGGCCTTCGAGTTCCACTGCCTAAGTGGCGAG 


3676 


CTCGCCACTTAGGCAGTGGAACTCGAAGGCCGAGCAGGGGC 
TACTGTCCCCTTGGAACACGTAAAGACCCCTACAGCGCTGCG 
GCCACTCATCCGAGCCATCTTCGCAGTCGGGGTCGTTG 


3677 




GGTCTTTACGTGTTCCA 


3678 




TGGAACACGTAAAGACC 


3679 


Hvnprrhnlp^tprolapmia 

Gln170Term 

cCAA-TAA 


CCCGACTGCGAAGATGGCTCGGATGAGTGGCCGCAGCGC 1 G 
TAGGGGTCTTTACGTGTTCCAAGGGGACAGTAGCCCCTGCTC 
GGCCTTCGAGTTCCACTGCCTAAGTGGCGAGTGCATCC 


3680 


GGATGCACTCGCCACTTAGGCAGTGGAACTCGAAGGCCGAG 

CAGGGGCTACTGTCCCCTTGGAACACGTAAAGACCCCTACAG 

CGCTGCGGCCACTCATCCGAGCCATCTTCGCAGTCGGG 


3681 




ACGTGTTCCAAGGGGAC 


3682 




GTCCCCTTGGAACACGT 


3683 


Hypercholesterolaemia 

Cys176Phe 

TGC-TTC 


CGGATGAGTGGCCGCAGCGCTGTAGGGGTCTTTACGTGTTC 
CAAGGGGACAGTAGCCCCTGCTCGGCCTTCGAGTTCCACTG 
CCTAAGTGGCGAGTGCATCCACTCCAGCTGGCGCTGTGA 


3684 


TCACAGCGCCAGCTGGAGTGGATGCACTCGCCACTTAGGCA 
GTGGAACTCGAAGGCCG/ioCAGGGGCTACTGTCCCCTTGGA 
ACACGTAAAGACCCCTACAGCGCTGCGGCCACTCATCCG 


3685 




TAGCCCCTGCTCGGCCT 


3686 
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LCflnical Pheaotype & 
Mutation 


Correcting Qligos 


SEQID 
MO; 




AGGCCGAGCAGGGGCTA 


3687 


Hyperchoiesterolaemia 

Cys176Tyr 

TGC-TAC 


CGGATGAGTGGCCGCAGCGCTGTAGGGGTCT7TACGTGTTC 
CAAGGGGACAGTAGCCCCTGCTCGGCCTTCGAGTTCCACTG 
CCTAAGTGGCGAGTGCATCCACTCCAGCTGGCGCTGTGA 


3688 


TCACAGCGCCAGCTGGAGTGGATGCACTCGCCACTTAGGCA 
GTGGAACTCGAAGGCCGAGCAGGGGCTACTGTCCCCTTGGA 
ACACGTAAAGACCCCTACAGCGCTGCGGCCACTCATCCG 


3689 


TAGCCCCTGCTCGGCCT 


3690 


AGGCCGAGCAGGGGCTA 


3691 


Hyperchoiesterolaemia 

Ser177Leu 

TCG-TTG 


ATGAGTGGCCGCAGCGCTGTAGGGGTCTTTACGTGTTCCAAG 

GGGACAGTAGCCCCTGCTCGGCCTTCGAGTTCCACTGCCTA 

AGTGGCGAGTGCATCCACTCCAGCTGGCGCTGTGATGG 


3692 


CCATCACAGCGCCAGCTGGAGTGGATGCACTCGCCACTTAG 
GCAGTGGAACTCGAAGGCCGAGCAGGGGCTACTGTCCCCTT 
GGAACACGTAAAGACCCCTACAGCGCTGCGGCCACTCAT 


3693 


CCCCTGCTCGGCCTTCG 


3694 


CGAAGGCCGAGCAGGGG 


3695 


Hyperchoiesterolaemia 

Glu187Lys 

cGAG-AAG 


TACGTGTTCCAAGGGGACAGTAGCCCCTGCTCGGCCTTCGA 
GTTCCACTGCCTAAGTGGCGAGTGCATCCACTCCAGCTGGC 
GCTGTGATGGTGGCCCCGACTGCAAGGACAAATCTGACG 


3696 


CGTCAGATTTGTCCTTGCAGTCGGGGCCACCATCACAGCGC 
CAGCTGGAGTGGATGCACTCGCCACTTAGGCAGTGGAACTC 
GAAGGCCGAGCAGGGGCTACTGTCCCCtTGGMCACGTA 


3697 


TAAGTGGCGAGTGCATC 


3698 


GATGCACTCGCCACTTA 


3699 


Hyperchoiesterolaemia 

His190Tyr 

cCAC-TAC 


CAAGGGGACAGTAGCCCCTGCTCGGCCTTCGAGTTCCACTG 
CCTAAGTGGCGAGTGCATCCACTCCAGCTGGCGCTGTGATG 
GTGGCCCCGACTGCAAGGACAAATCTGACGAGGAAAACT 


3700 


AGI 1 1 ICCICGICAGAI 1 IGICCI IGCAGICGGGGCCACCAI 

CACAGCGCCAGCTGGAGTGGATGCACTCGCCACTTAGGCAG 

TGGAACTCGAAGGCCGAGCAGGGGCTACTGTCCCCTTG 


3701 


AGTGCATCCACTCCAGC 


3702 


GCTGGAGTGGATGCACT 


3703 


Hyperchoiesterolaemia 

Gly198Asp 

GGC-GAC 


CCTTCGAGTTCCACTGCCTAAGTGGCGAGTGCATCCACTCCA 
GCTGGCGCTGTGATGGTGGCCCCGACTGCAAGGACAAATCT 
GACGAGGAAAACTGCGGTATGGGCGGGGCCAGGGTGGG 


3704 


CCCACCC 1 GGCCCCGCCCA 1 ACCGCAG 1 1 1 1 CC 1 CG 1 CAGA 1 
TTGTCCTTGCAGTCGGGGCCACCATCACAGCGCCAGCTGGA 
GTGGATGCACTCGCCACTTAGGCAGTGGAACTCGAAGG 


3705 


TGATGGTGGCCCCGACT 


3706 


AGTCGGGGCCACCATCA 


3707 


Hyperchoiesterolaemia 

Asp200Asn 

cGAC-AAC 


GAGTTCCACTGCCTAAGTGGCGAGTGCATCCAC'.wCAGCTG 

GCGCTGTGATGGTGGCCCCGACTGCAAGGACAAATCTGACG 

AGGAAAACTGCGGTATGGGCGGGGCCAGGGTGGGGGCGG 


3708 
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Correcting Oiigos 


|S.r*/% try 

SEQtU 
NO: 




CCGCCCCCACCCTGGCCCCGCCCATACCGCAGTTTTCCTCG 

TCAGATTTGTCCTTGCAGTCGGGGCCACCATCACAGCGCCAG 

CTGGAGTGGATGCACTCGCCACTTAGGCAGTGGAACTC 


3709 


GTGGCCCCGACTGCAAG 


3710 


CTTGCAGTCGGGGCCAC 


3711 


Hyperchoiesterolaemia 

Asp200Gly 

GAC-GGC 


AGTTCCACTGCCTAAGTGGCGAGTGCATCCACTCCAGCTGGC 

GCTGTGATGGTGGCCCCGACTGCAAGGACAAATCTGACGAG 

GAAAACTGCGGTATGGGCGGGGCCAGGGTGGGGGCGGG 


3712 


CCCGCCCCCACCCTGGCCCCGCCCATACCGCAGTTTTCCTC 

GTCAGATTTGTCCTTGCAGTCGGGGCCACCATCACAGCGCCA 

GCTGGAGTGGATGCACTCGCCACTTAGGCAGTGGAACT 


3713 


TGGCCCCGACTGCAAGG 


3714 


CCTTGCAGTCGGGGCCA 


3715 


Hyperchoiesterolaemia 

Asp200Tyr 

cGAC-TAC 


GAGTTCCACTGCCTAAGTGGCGAGTGCATCCACTCCAGCTG 
GCGCTGTGATGGTGGCCCCGACTGCAAGGACAAATCTGACG 
AGGAAAACTGCGGTATGGGCGGGGCCAGGGTGGGGGCGG 


3716 


CCGCCCCCACCCTGGCCCCGCCCATACCGCAGTTTTCCTCG 

TCAGATTTGTCCTTGCAGTCGGGGCCACCATCACAGCGCCAG 

CTGGAGTGGATGCACTCGCCACTTAGGCAGTGGAACTC 


3717 


GTGGCCCCGACTGCAAG 


3718 


CTTGCAGTCGGGGCCAC 


3719 


Hyperchoiesterolaemia 

Cys201Term 

TGCa-TGA 


CCACTGCCTAAGTGGCGAGTGCATCCACTCCAGCTGGCGCT 
GTGATGGTGGCCCCGACTGCAAGGACAAATCTGACGAGGAA 
AACTGCGGTATGGGCGGGGCCAGGGTGGGGGCGGGGCGT 


3720 


ACGCCCCGCCCCCACCCTGGCCCCGCCCATACCGCAGTTTT 
CCTCGTCAGATTTGTCCTTGCAGTCGGGGCCACCATCACAGC 
GCCAGCTGGAGTGGATGCACTCGCCACTTAGGCAGTGG 


3721 


CCCGACTGCAAGGACAA 


3722 


TTGTCCTTGCAGTCGGG 


3723 


Hyperchoiesterolaemia 

Cys201Tyr 

TGC-TAC 


TCCACTGCCTAAGTGGCGAGTGCATCCACTCCAGCTGGCGC 
TGTGATGGTGGCCCCGACTGCAAGGACAAATCTGACGAGGA 
AAACTGCGGTATGGGCGGGGCCAGGGTGGGGGCGGGGCG 


3724 


CGCCCCGCCCCCACCCTGGCCCCGCCCATACCGCAGTTTTC 
CTCGTCAGATTTGTCCTTGCAGTCGGGGCCACCATCACAGCG 
CCAGCTGGAGTGGATGCACTCGCCACTTAGGCAGTGGA 


3725 


CCCCGACTGCAAGGACA 


3726 


TGTCCTTGCAGTCGGGG 


3727 


Hyperchoiesterolaemia 

Asp203Asn 

gGAC-AAC 


TGCCTAAGTGGCGAGTGCATCCACTCCAGCTGGCGCTGTGA 
TGGTGGCCCCGACTGCAAGGACAAATCTGACGAGGAAAACT 
GCGGTATGGGCGGGGCCAGGGTGGGGGCGGGGCGTCCTA 


3728 


TAGGACGCCCCGCCCCCACCCTGGCCCCGCCCATACCGCA 
Gl 1 1 ICCTCGTCAGATTTGTCCTTGCAGTCGGGGCCACCATC 
ACAGCGCCAGCTGGAGTGGATGCACTCGCCACTTAGGCA 


3729 


ACTGCAAGGACAAATCT 


3730 
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Mutation 


Correcting Oligos 


SEQID 
NO: 




AGATTTGTCCTTGCAGT 


3731 


Hypercholesterolaemia 

Asp203GIy 

GAC-GGC 


GCCTAAGTGGCGAGTGCATCCACTCCAGCTGGCGCTGTGAT 
GGTGGCCCCGACTGCAAGGACAAATCTGACGAGGAAAACTG 
CGGTATGGGCGGGGCCAGGGTGGGGGCGGGGCGTCCTAT 


3732 


ATAGGACGCCCCGCCCCCACCCTGGCCCCGCCCATACCGCA 
Gill ICCTCGTCAGATTTGTCCTTGCAGTCGGGGCCACCATC 
ACAGCGCCAGCTGGAGTGGATGCACTCGCCACTTAGGC 


3733 


CTGCAAGGACAAATCTG 


3734 


CAGATTTGTCCTTGCAG 


3735 


Hypercholesterolaemia 

Asp203Val 

GAC-GTC 


GCCTAAGTGGCGAGTGCATCCACTCCAGCTGGCGCTGTGAT 
GGTGGCCCCGACTGCAAGGACAAATCTGACGAGGAAAACTG 
CGGTATGGGCGGGGCCAGGGTGGGGGCGGGGCGTCCTAT 


3736 


ATAGGACGCCCCGCCCCCACCCTGGCCCCGCCCATACCGCA 
Gl 1 1 ICCTCGTCAGATTTGTCCTTGCAGTCGGGGCCACCATC 
ACAGCGCCAGCTGGAGTGGATGCACTCGCCACTTAGGC 


3737 


CTGCAAGGACAAATCTG 


3738 


CAGATTTGTCCTTGCAG 


3739 


Hypercholesterolaemia 
aTCT-CCT 


AGTGGCGAGTGCATCCACTCCAGCTGGCGCTGTGATGGTGG 
CCCCGACTGCAAGGACAAATCTGACGAGGAAAACTGCGGTAT 
GGGCGGGGCCAGGGTGGGGGCGGGGCGTCCTATCACCT 


3740 


AGGTGATAGGACGCCCCGCCCCCACCCTGGCCCCGCCCATA 
rrftr aqi n i rrTrRTrARATTTRTrrTTRrAGTrGttGRcrA 
CCATCACAGCGCCAGCTGGAGTGGATGCACTCGCCACT 


3741 


AGGACAAATCTGACGAG 


3742 


PTPCTPAf^A 1 1 1 fiTPPT 


0/ *f0 


Hypercholesterolaemia 

Aspzuooiu 
GACg-GAG 


CGAGTGCATCCACTCCAGCTGGCGCTGTGATGGTGGCCCCG 

A PTOP A A fif^ A P A A ATPTf^ A Pfi A A A A A PT^Pf^fTT A T^^(^P 
Aw 1 VJ wAAOOAwAAA 1 w I \jAV/OnOOrv\nnlr 1 1 A 1 OV3 V3w 

GGGGCCAGGGTGGGGGCGGGGCGTCCTATCACCTGTCCC 


3744 


GGGACAGGTGATAGGACGCCCCGCCCCCACCCTGGCCCCG 
nnrATACCRCAR till nCTCGTCAGATTTCTrrTrGPAftTrft 

V/Uuri I nvV/VJV/n\3 III! w w I ww 1 wrVO/A 1 1 IOI w w 1 1 \JvA\J i w O 

GGGCCACCATCACAGCGCCAGCTGGAGTGGATGCACTCG 


3745 


AAATCTGACGAGGAAAA 


3746 


n 1 rfTTPfiTPAfiAtTT 
1 1 1 1 1 1 OnUn 1 1 1 


01 HI 


Hypercholesterolaemia 
cGAG-CAG 


GAGTGCATCCACTCCAGCTGGCGCTGTGATGGTGGCCCCGA 
PTnrAAnnArAAATrTnArriAnfiAAAArTnrnr^TATnRnr^ 

w 1 Ow/AMOOMwMr\r\ 1 O 1 unOOnUOnnnnu 1 wuu 1 A I OOOwvJ 

GGGCCAGGGTGGGGGCGGGGCGTCCTATCACCTGTCCCT 


3748 


AGGGACAGGTGATAGGACGCCCCGCCCCCACCCTGGCCCC 
GCCCATACCGCAGI 1 1 1 CCTCGTCAGATTTGTCCTTGCAGTC 
GGGGCCACCATCACAGCGCCAGCTGGAGTGGATGCACTC 


3749 


AATCTGACGAGGAAAAC 


3750 


GIIMCCICGICAGAII 


3751 
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1 CBnicaf Ptienotype & 
Mutation 


CorrectiiigOitgos 


SEQID 

un- 
fit}. 


Hypercholesterolemia 

Giu207Lys 

cGAG-AAG 


GAGTGCATCCACTCCAGCTGGCGCTGTGATGGTGGCCCCGA 
CTGCAAGGACAAATCTGACGAGGAAAACTGCGGTATGGGCG 
GGGCCAGGGTGGGGGCGGGGCGTCCTATCACCTGTCCCT 


3752 


AGGGACAGGTGATAGGACGCCCCGCCCCCACCCTGGCCCC 
GCCCATACCGCAGI T 1 ('CCTCGTCAGATTTGTCCTTGCAGTC 
GGGGCCACCATCACAGCGCCAGCTGGAGTGGATGCACTC 


3753 


AATCTGACGAGGAAAAC 


3754 


(•51 1 1 1 CCM CG 1 CAGA 1 1 




Hypercholesterolaemia 

nin?n7Tprm 

\Jl\J£.\J 1 I CI 1 1 1 

cGAG-TAG 


GAGTGCATCCACTCCAGCTGGCGCTGTGATGGTGGCCCCGA 
nTGCAAGGACAAATCTGAOGAGGAAAACTGCGGTATfiGGCG 
GGGCCAGGGTGGGGGCGGGGCGTCCTATCACCTGTCCCT 


3756 


AGGGACAGGTGATAGGACGCCCCGCCCCCACCCTGGCCCC 
GCCCATACCGCAGI 1 1 1 CCTCGTCAGATTTGTCCTTGCAGTC 
GGGGCCACCATCACAGCGCCAGCTGGAGTGGATGCACTC 


3757 


AATCTGACGAGGAAAAC 


3758 


GIT 1 fCCICGICAGAI 1 


3759 


Hypercholesterolaemia 

Giu219Lys 
cGAA-AAA 


IUI lUAUAAAAIUAAUAUAUIUIUIUWUI 1 1 1 UCAUU 1 U I 
COACGTGTGGCCCTGAOGAA u CCAG rGOTOTGA loGAAAL. I 
GCATCCATGGCAGCCGGCAGTGTGACCGGGAATATG 


3760 


CATATTCCCGGTCACACTGCCGGCTGCCATGGATGCAGTTTC 
CATCAGAGCACTGGAATTCGTCAGGGCGACAGGTGGCCACA 
GCTGGAAAACAGGACAGAGTGTGTTGA 1 1 1 ICTCAAGA 


3761 


GCCCTGACGAATTCCAG 


3762 


CTGGAATTCGTCAGGGC 


3763 


Hypercholesterolaemia 

Gln221Term 

cCAG-TAG 


GAAAATCAACACACTCTGT UC 1 G 1 1 1 1 CCAGCTGTGGCCACCT 
GTCGCCCTGACGAATTCCAGTGCTCTGATGGAAACTGCATCC 
ATGGCAGCCGGCAGTGTGACCGGGAATATGACTGCA 


3764 


TGCAGTCATATTCCCGGTCACACTGCCGGCTGCCATGGATGC 

A ATTT/^ /*\ A T/"N A /"N A A ATA /"> A A 1 r 1 /*> ATA A AAjAA/\ A A A /"> AT /"N 

AGTTTCCATCAGAGCACTGGAATTCGTCAGGGCGACAGGTGG 
CCACAGCTGGAAAACAGGACAGAGTGTGTTGAI NIC 


3765 


ACGAATTCCAGTGCTCT 


3766 


AGAGCACTGGAATTCGT 


3767 


Hypercholesterolaemia 

Cys227Phe 

TGC-TTC 


CCTGI 1 1 ICCAGCTGTGGCCACCTGTCGCCCTGACGAATTCC 

AGTGCTCTGATGGAAACTGCATCCATGGCAGCCGGCAGTGT 

GACCGGGAATATGACTGCAAGGACATGAGCGATGAAGT 


3768 


ACTTCATCGCTCATGTCCTTGCAGTCATATTCCCGGTCACACT 
GCCGGCTGCCATGGATGCAGTTTCCATCAGAGCACTGGAATT 
CGTCAGGGCGACAGGTGGCCACAGCTGGAAAACAGG 


3769 


TGGAAACTGCATCCATG 


3770 


CATGGATGCAGTTTCCA 


3771 


Hypercholesterolaemia 

Asp235Glu 

GACc-GAA 


T'-iCCCTGACGAATTCCAGTGCTCTGATGGAAACTGCATCCA 
TGGCAGCCGGCAGTGTGACCGGGAATATGACTGCAAGGACA 
TGAGCGATGAAGTTGGCTGCGTTAATGGTGAGCGCTGG 


3772 
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Mutation 


Correcting Oligos 






CCAGCGCTCACCATTAACGCAGCCAACTTCATCGCTCATGTC 
CTTGCAGTCATATTCCCGGTCACACTGCCGGCTGCCATGGAT 
GCAGTTTCCATCAGAGCACTGGAATTCGTCAGGGCGA 


3773 


CAGTGTGACCGGGAATA 


3774 


TATTCCCGGTCACACTG 


3775 


Hypercholesterolaemia 

Asp235Gly 

GAC-GGC 


GTCGCCCTGACGAATTCCAGTGCTCTGATGGAAACTGCATCC 
ATGGCAGCCGGCAGTGTGACCGGGAATATGACTGCAAGGAC 
ATGAGCGATGAAGTTGGCTGCGTTAATGGTGAGCGCTG 


3776 


CAGCGCTCACCATTAACGCAGCCAACTTCATCGCTCATGTCC 
TTGCAGTCATATTCCCGGTCACACTGCCGGCTGCCATGGATG 
CAGTTTCCATCAGAGCACTGGAATTCGTCAGGGCGAC 


3777 


GCAGTGTGACCGGGAAT 


3778 


ATTCCCGGTCACACTGC 


3779 


Hypercholesterolaemia 

Glu237Lys 

gGAA-AAA 


CCTGACGAATTCCAGTGCTCTGATGGAAACTGCATCCATGGC 
AGCCGGCAGTGTGACCGGGAATATGACTGCAAGGACATGAG 
CGATGAAGTTGGCTGCGTTAATGGTGAGCGCTGGCCAT 


3780 


ATGGCCAGCGCTCACCATTAACGCAGCCAACTTCATCGCTCA 
TGTCCTTGCAGTCATATTCCCGGTCACACTGCCGGCTGCCAT 
GGATGCAGTTTCCATCAGAGCACTGGAATTCGTCAGG 


3781 


GTGACCGGGAATATGAC 


3782 


GTCATATTCCCGGTCAC 


3783 


Hypercholesterolaemia 

Cys240Phe 

TGC-TTC 


TCCAGTGCTCTGATGGAAACTGCATCCATGGCAGCCGGCAGT 
GTGACCGGGAATATGACTGCAAGGACATGAGCGATGAAGTTG 
GCTGCGTTAATGGTGAGCGCTGGCCATCTGG 1 1 1 ICC 


3784 


GGAAAACCAGATGGCCAGCGCTCACCATTAACGCAGCCAACT 

TCATCGCTCATGTCCTTGCAGTCATATTCCCGGTCACACTGC 

CGGCTGCCATGGATGCAGTTTCCATCAGAGCACTGGA 


3785 


ATATGACTGCAAGGACA 


3786 


TGTCCTTGCAGTCATAT 


3787 


Hypercholesterolaemia 

Asp245Glu 

GATg-GAA 


AAACTGCATCCATGGCAGCCGGCAGTGTGACCGGGAATATG 

A AT/^A A A Ar» A A ATA A O^/^ A TO A A /">~T "T~/^> Ar>TAr>AT T" A A T/^/"VT*/"* 

ACTGCAAGGACATGAGCGATGAAGTTGGCTGCGTTMTGGTG 
AGCGCTGGCCATCTGG 1 1 1 1 CCATCCCCCATTCTCTGT 


3788 


ACAGAGAATGGGGGATGGAAAACCAGATGGCCAGCGCTCAC 

CATTAACGCAGCCAACTTCATCGCTCATGTCCTTGCAGTCATA 

TTCCCGGTCACACTGCCGGCTGCCATGGATGCAGTTT 


3789 


ATGAGCGATGAAGTTGG 


3790 


CCAACTTCATCGCTCAT 


3791 


Hypercholesterolaemia 

Cys249Tyr 

TGC-TAC 


ATGGCAGCCGGCAGTGTGACCGGGAATATGACTGCAAGGAC 
ATGAGCGATGAAGTTGGCTGCGTTAATGGTGAGCGCTGGCC 
ATCTGGI 1 1 ICCATCCCCCATTCTCTGTGCCTTGCTGCT 


3792 


AGCAGCAAGGCACAGAGAATGGGGGATGGAAAACCAGATGG 
CCAGCGCTCACCATTAACvjCAGCCAACTTCATCGCTCATGTC 
CTTGCAGTCATATTCCCGGTCACACTGCCGGCTGCCAT 


3793 


AGTTGGCTGCGTTAATG 


3794 
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SEQtD 
NO: 




CATTAACGCAGCCAACT 


3795 


Hypercholesterolaemia 

Giu256Lys 

cGAG-AAG 


AGGCTCAGACACACCTGACCTTCCTCCTTCCTCTCTCTGGCT 
CTCACAGTGACACTCTGCGAGGGACCCAACAAGTTCAAGTGT 
CACAGCGGCGAATGCATCACCCTGGACAAAGTCTGCA 


3796 


TGCAGACTTTGTCCAGGGTGATGCATTCGCCGCTGTGACACT 
TGAACTTGTTGGGTCCCTCGCAGAGTGTCACTGTGAGAGCCA 
GAGAGAGGAAGGAGGAAGGTCAGGTGTGTCTGAGCCT 


3797 


CACTCTGCGAGGGACCC 


3798 


GGGTCCCTCGCAGAGTG 


3799 


Hypercholesterolaemia 

Ser265Arg 

AGCg-AGA 


CCTCTCTCTGGCTCTCACAGTGACACTCTGCGAGGGACCCAA 
CAAGTTCAAGTGTCACAGCGGCGAATGCATCACCCTGGACAA 
AGTCTGCAACATGGCTAGAGACTGCCGGGACTGGTCA 


3800 


TGACCAGTCCCGGCAGTCTCTAGCCATGTTGCAGACTTTGTC 
CAGGGTGATGCATTCGCCGCTGTGACACTTGAACTTGTTGGG 
TCCCTCGCAGAGTGTCACTGTGAGAGCCAGAGAGAGG 


3801 


TGTCACAGCGGCGAATG 


3802 


CATTCGCCGCTGTGACA 


3803 


Hypercholesterolaemia 

Glu267Lys 

cGAA-AAA 


TCTCTGGCTCTCACAGTGACACTCTGCGAGGGACCCAACAAG 
TTCAAGTGTCACAGCGGCGAATGCATCACCCTGGACAAAGTC 
TGCAACATGGCTAGAGACTGCCGGGACTGGTCAGATG 


3804 


CATCTGACCAGTCCCGGCAGTCTCTAGCCATGTTGCAGACTT 
TGTCCAGGGTGATGCATTCGCCGCTGTGACACTTGAACTTGT 
TGGGTCCCTCGCAGAGTGTCACTGTGAGAGCCAGAGA 


3805 


ACAGCGGCGAATGCATC 


3806 


GATGCATTCGCCGCTGT 


3807 


Hypercholesterolaemia 

Glu267Term 

cGAA-TAA 


TCTCTGGCTCTCACAGTGACACTCTGCGAGGGACCCAACAAG 
TTCAAGTGTCACAGCGGCGAATGCATCACCCTGGACAAAGTC 
TGCAACATGGCTAGAGACTGCCGGGACTGGTCAGATG 


3808 


CATCTGACCAGTCCCGGCAGTCTCTAGCCATGTTGCAGACTT 
TGTCCAGGGTGATGCATTCGCCGCTGTGACACTTGAACTTGT 
TGGGTCCCTCGCAGAGTGTCACTGTGAGAGCCAGAGA 


3809 


ACAGCGGCGAATGCATC 


3810 


GATGCATTCGCCGCTGT 


3811 


Hypercholesterolaemia 

Lys273Glu 

cAAA-GAA 


ACACTCTGCGAGGGACCCAACAAGTTCAAGTGTCACAGCGG 

CGAATGCATCACCCTGGACAAAGTCTGCAACATGGCTAGAGA 

CTGCCGGGACTGGTCAGATGAACCCATCAAAGAGTGCG 


3812 


CGCACTCTTTGATGGGTTCATCTGACCAGTCCCGGCAGTCTC 
TAGCCATGTTGCAGACTTTGTCCAGGGTGATGCATTCGCCGC 
TGTGACACTTGAACTTGTTGGGTCCCTCGCAGAGTGT 


3813 


CCCTGGACAAAGTCTGC 


3814 


GCAGACTTTGTCCAGGG 


3815 


Hypercholesterolaemia 

Cys275Term 

TGCa-TGA 


CGAGGGACCCAACAAGTTCAAGTGTCACAGCGoCGAATGCA 
TCACCCTGGACAAAGTCTGCAACATGGCTAGAGACTGCCGG 
GACTGGTCAGATGAACCCATCAAAGAGTGCGGTGAGTCT 


3816 
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mi 




AGACTCACCGCACTCTTTGATGGGTTCATCTGACCAGTCCCG 
GCAGTCTCTAGCCATGTTGCAGACTTTGTCCAGGGTGATGCA 
TTCGCCGCTGTGACACTTGAACTTGTTGGGTCCCTCG 


3817 


AAAGTCTGCAACATGGC 


3818 


GCCATGTTGCAGACTTT 


3819 


Hypercholesterolaemia 

Asp280Gly 

GAC-GGC 


AGTTCAAGTGTCACAGCGGCGAATGCATCACCCTGGACAAAG 

TCTGCAACATGGCTAGAGACTGCCGGGACTGGTCAGATGAA 

CCCATCAAAGAGTGCGGTGAGTCTCGGTGCAGGCGGCT 


3820 


AGCCGCCTGCACCGAGACTCACCGCACTCTTTGATGGGTTCA 

TCTGACCAGTCCCGGCAGTCTCTAGCCATGTTGCAGACTTTG 

TCCAGGGTGATGCATTCGCCGCTGTGACACTTGAACT 


3821 


GGCTAGAGACTGCCGGG 


3822 


CCCGGCAGTCTCTAGCC 


3823 


Hypercholesterolaemia 

Cys281Tyr 

TGC-TAC 


TCAAGTGTCACAGCGGCGAATGCATCACCCTGGACAAAGTCT 
GCAACATGGCTAGAGACTGCCGGGACTGGTCAGATGAACCC 
ATCAAAGAGTGCGGTGAGTCTCGGTGCAGGCGGCTTGC 


3824 


GCAAGCCGCCTGCACCGAGACTCACCGCACTCTTTGATGGG 
TTCATCTGACCAGTCCCGGCAGTCTCTAGCCATGTTGCAGAC 
TTTGTCCAGGGTGATGCATTCGCCGCTGTGACACTTGA 


3825 


TAGAGACTGCCGGGACT 


3826 


AGTCCCGGCAGTCTCTA 


3827 


Hypercholesterolaemia 

Asp283Asn 

gGAC-AAC 


TGTCACAGCGGCGAATGCATCACCCTGGACAAAGTCTGCAAC 
ATGGCTAGAGACTGCCGGGACTGGTCAGATGAACCCATCAAA 
GAGTGCGGTGAGTCTCGGTGCAGGCGGCTTGCAGAGT 


3828 


ACTCTGCAAGCCGCCTGCACCGAGACTCACCGCACTCTTTGA 
TGGGTTCATCTGACCAGTCCCGGCAGTCTCTAGCCATGTTGC 
AGACTTTGTCCAGGGTGATGCATTCGCCGCTGTGACA 


3829 


ACTGCCGGGACTGGTCA 


3830 


TGACCAGTCCCGGCAGT 


3831 


Hypercholesterolaemia 

A AAA 1 

Asp283Glu 
GACt-GAG 


TCACAGCGGCGAATGCATCACCCTGGACAAAGTCTGCAACAT 

GGCTAGAGACTGCCGGGACTGGTCAGATGAACCCATCAAAG 

AGTGCGGTGAGTCTCGGTGCAGGCGGCTTGCAGAGTTT 


3832 


AAACTCTGCAAGCCGCCTGCACCGAGACTCACCGCACTCTTT 
GATGGGTTCATCTGACCAGTCCCGGCAGTCTCTAGCCATGTT 
GCAGACTTTGTCCAGGGTGATGCATTCGCCGCTGTGA 


3833 


TGCCGGGACTGGTCAGA 


3834 


TCTGACCAGTCCCGGCA 


3835 


Hypercholesterolaemia 

Asp283Tyr 

gGAC-TAC 


TGTCACAGCGGCGAATGCATCACCCTGGACAAAGTCTGCAAC 
ATGGCTAGAGACTGCCGGGACTGGTCAGATGAACCCATCAAA 
GAGTGCGGTGAGTCTCGGTGCAGGCGGCTTGCAGAGT 


3836 


ACTCTGCAAGCCGCCTGCACCGAGACTCACCGCACTCTTTGA 
TGGGTTCATCTGACCAGTCCCGGCAGTCTCTAGCCATGTTGC 
AGACTTTGTCCAGGGTGATGCATTCGCCGCTGTGACA 


3837 


ACTGCCGGGACTGGTCA 


3838 
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TGACCAGTCCCGGCAGT 


3839 


Hypercholesterolaemia 

Trp284Term 

TGGt-TGA 


CAGCGGCGAATGCATCACCCTGGACAAAGTCTGCAACATGG 

CTAGAGACTGCCGGGACTGGTCAGATGAACCCATCAAAGAGT 

GCGGTGAGTCTCGGTGCAGGCGGCTTGCAGAGTTTGTG 


3840 


CACAAACTCTGCAAGCCGCCTGCACCGAGACTCACCGCACT 
CTTTGATGGGTTCATCTGACCAGTCCCGGCAGTCTCTAGCCA 
TGTTGCAGACTTTGTCCAGGGTGATGCATTCGCCGCTG 


3841 


CGGGACTGGTCAGATGA 


3842 


TCATCTGACCAGTCCCG 


3843 


Hypercholesterolaemia 

Ser285Leu 

TCA-TTA 


GCGGCGAATGCATCACCCTGGACAAAGTCTGCAACATGGCTA 

GAGACTGCCGGGACTGGTCAGATGAACCCATCAAAGAGTGC 

GGTGAGTCTCGGTGCAGGCGGCTTGCAGAGTTTGTGGG 


3844 


CCCACAAACTCTGCAAGCCGCCTGCACCGAGACTCACCGCA 
CTCTTTGATGGGTTCATCTGACCAGTCCCGGCAGTCTCTAGC 
CATGTTGCAGACTTTGTCCAGGGTGATGCATTCGCCGC 


3845 


GGACTGGTCAGATGAAC 


3846 


GTTCATCTGACCAGTCC 


3847 


Hypercholesterolaemia 

Lys290Arg 

AAA-AGA 


CCCTGGACAAAGTCTGCMCATGGCTAGAGACTGCCGGGAC 
TGGTCAGATGAACCCATCAAAGAGTGCGGTGAGTCTCGGTG 
CAGGCGGCTTGCAGAGTTTGTGGGGAGCCAGGAAAGGGA 


3848 


TCCCTTTCCTGGCTCCCCACAAACTCTGCAAGCCGCCTGCAC 
CGAGACTCACCGCACTCTTTGATGGGTTCATCTGACCAGTCC 
CGGCAGTCTCTAGCCATGTTGCAGACTTTGTCCAGGG 


3849 


ACCCATCAAAGAGTGCG 


3850 


CGCACTCTTTGATGGGT 


3851 


Hypercholesterolaemia 

Cys297Phe 

TGC-TTC 


GGGTAGGGGCCCGAGAGTGACCAGTCTGCATCCCCTGGCCC 
TGCGCAGGGACCAACGAATGCTTGGACAACAACGGCGGCTG 
TTCCCACGTCTGCAATGACCTTAAGATCGGCTACGAGTG 


3852 


CACTCGTAGCCGATCTTAAGGTCATTGCAGACGTGGGAACAG 

CCGCCGTTGTTGTCCAAGCATTCGTTGGTCCCTGCGCAGGG 

CCAGGGGATGCAGACTGGTCACTCTCGGGCCCCTACCC 


3853 


CAACGAATGCTTGGACA 


3854 


TGTCCAAGCATTCGTTG 


3855 


Hypercholesterolaemia 

Cys297Tyr 

TGC-TAC 


GGGTAGGGGCCCGAGAGTGACCAGTCTGCATCCCCTGGCCC 
TGCGCAGGGACCAACGAATGCTTGGACAACAACGGCGGCTG 
TTCCCACGTCTGCAATGACCTTAAGATCGGCTACGAGTG 


3856 


CACTCGTAGCCGATCTTAAGGTCATTGCAGACGTGGGAACAG 

CCGCCGTTGTTGTCCAAGCATTCGTTGGTCCCTGCGCAGGG 

CCAGGGGATGCAGACTGGTCACTCTCGGGCCCCTACCC 


3857 


CAACGAATGCTTGGACA 


3858 


TGTCCAAGCATTCGTTG 


3859 


hypercholesterolaemia 

His306Tyr 

cCAC-TAC 


TGCATCCCCTGGCCCTGCGCAGGGACCAACGAATGCTTGGA 
CAACAACGGCGGCTGTTCCCACGTCTGCAATGACCTTAAGAT 
CGGCTACGAGTGCCTGTGCCCCGACGGCTTCCAGCTGG 


3860 
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Clinical Pheootype & 
Mutagen 


Correcting Oltgos 


ScQ ID 
tiQ; 




CCAGCTGGAAGCCGTCGGGGCACAGGCACTCGTAGCCGATC 
TTAAGGTCATTGCAGACGTGGGAACAGCCGCCGTTGTTGTCC 
AAGCATTCGTTGGTCCCTGCGCAGGGCCAGGGGATGCA 


3861 


GCTGTTCCCACGTCTGC 


3862 


GCAGACGTGGGAACAGC 


3863 


Hypercholesterolaemia 

Cys308G!y 

cTGC-GGC 


CCCTGGCCCTGCGCAGGGACCAACGAATGCTTGGACAACAA 

CGGCGGCTGTTCCCACGTCTGCAATGACCTTAAGATCGGCTA 

CGAGTGCCTGTGCCCCGACGGCTTCCAGCTGGTGGCCC 


3864 


GGGCCACCAGCTGGAAGCCGTCGGGGCACAGGCACTCGTA 
GCCGATCTTAAGGTCATTGCAGACGTGGGAACAGCCGCCGT 
TGTTGTCCAAGCATTCGTTGGTCCCTGCGCAGGGCCAGGG 


3865 


CCCACGTCTGCAATGAC 


3866 


GTCATTGCAGACGTGGG 


3867 


Hypercholesterolaemia 

Cys308Tyr 

TGC-TAC 


CCTGGCCCTGCGCAGGGACCAACGAATGCTTGGACAACAAC 

GGCGGCTGTTCCCACGTCTGCAATGACCTTAAGATCGGCTAC 

GAGTGCCTGTGCCCCGACGGCTTCCAGCTGGTGGCCCA 


3868 


TGGGCCACCAGCTGGAAGCCGTCGGGGCACAGGCACTCGTA 
GCCGATCTTAAGGTCATTGCAGACGTGGGAACAGCCGCCGTT 
GTTGTCCAAGCATTCGTTGGTCCCTGCGCAGGGCCAGG 


3869 


CCACGTCTGCAATGACC 


3870 


GGTCATTGCAGACGTGG 


3871 


Hypercholesterolaemia 

Gly314Ser 

cGGC-AGC 


ACCAACGAATGCTTGGACAACAACGGCGGCTGTTCCCACGTC 

y"*v yv A a -^*,y* a y"N y>T"T ' A a y"*\ a -r~y\ /^/nt a y"\ y"^ a y^-^ yvyv A-rA"rAA/\/NA/% A /"N 

TGCAATGACCTTAAGATCGGCTACGAGTGCCTGTGCCCCGAC 
GGCTTCCAGCTGGTGGCCCAGCGAAGATGCGAAGGTG 


3872 


CACCTTCGCATCTTCGCTGGGCCACCAGCTGGAAGCCGTCG 
GGGCACAGGCACTCGTAGCCGATCTTAAGGTCATTGCAGAC 
GTGGGAACAGCCGCCGTTGTTGTCCAAGCATTCGTTGGT 


3873 


TTAAGATCGGCTACGAG 


3874 


CTCGTAGCCGATCTTAA 


3875 


Hypercholesterolaemia 

Gly314Val 

GGC-GTC 


CCAACGAATGCTTGGACAACAACGGCGGCTGTTCCCACGTCT 

GCAATGACCTTAAGATCGGCTACGAGTGCCTGTGCCCCGAC 

GGCTTCCAGCTGGTGGCCCAGCGAAGATGCGAAGGTGA 


3876 


TCACCTTCGCATCTTCGCTGGGCCACCAGCTGGAAGCCGTC 
GGGGCACAGGCACTCGTAGCCGATCTTAAGGTCATTGCAGA 
CGTGGGAACAGCCGCCGTTGTTGTCCAAGCATTCGTTGG 


3877 


TAAGATCGGCTACGAGT 


3878 


ACTCGTAGCCGATCTTA 


3879 


Hypercholesterolaemia 

Tyr315Term 

TACg-TAA 


CGAATGCTTGGACAACAACGGCGGCTGTTCCCACGTCTGCAA 
TGACCTTAAGATCGGCTACGAGTGCCTGTGCCCCGACGGCTT 
CCAGCTGGTGGCCCAGCGAAGATGCGAAGGTGATTTC 


3880 


GAAATCACCTTCGCATCTTCGCTGGGCCACCAGCTGGAAGCC 
G , CGGGGCACAGGCACTCGTAGCCGATCTTAAGGTCATTGCA 
GACGTGGGAACAGCCGCCGTTGTTGTCCAAGCATTCG 


3881 


ATCGGCTACGAGTGCCT 


3882 
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1 Clinical Phenotype& 
Mutation 


Correcting Oitgos 


SEQ1D 
KG: 




AGGCACTCGTAGCCGAT 


3883 


Hypercholesterolaemia 

Cys317Gly 

gTGC-GGC 


TGCTTGGACAACAACGGCGGCTGTTCCCACGTCTGCAATGAC 

CTTAAGATCGGCTACGAGTGCCTGTGCCCCGACGGCTTCCA 

GCTGGTGGCCCAGCGAAGATGCGAAGGTGATTTCCGGG 


3884 


CCCGGAAATCACCTTCGCATCTTCGCTGGGCCACCAGCTGG 
AAGCCGTCGGGGCACAGGCACTCGTAGCCGATCTTAAGGTC 
ATTGCAGACGTGGGAACAGCCGCCGTTGTTGTCCAAGCA 


3885 


GCTACGAGTGCCTGTGC 


3886 


GCACAGGCACTCGTAGC 


3887 


Hypercholesterolaemia 

Cys317Ser 

gTGC-AGC 


TGCTTGGACAACAACGGCGGCTGTTCCCACGTCTGCAATGAC 

CTTAAGATCGGCTACGAGTGCCTGTGCCCCGACGGCTTCCA 

GCTGGTGGCCCAGCGAAGATGCGAAGGTGATTTCCGGG 


3888 


CCCGGAAATCACCTTCGCATCTTCGCTGGGCCACCAGCTGG 
AAGCCGTCGGGGCACAGGCACTCGTAGCCGATCTTAAGGTC 
ATTGCAGACGTGGGAACAGCCGCCGTTGTTGTCCAAGCA 


3889 


GCTACGAGTGCCTGTGC 


3890 


GCACAGGCACTCGTAGC 


3891 


Hypercholesterolaemia 

Pro320Arg 

CCC-CGC 


ACAACGGCGGCTGTTCCCACGTCTGCAATGACCTTAAGATCG 
GCTACGAGTGCCTGTGCCCCGACGGCTTCCAGCTGGTGGCC 
CAGCGAAGATGCGAAGGTGATTTCCGGGTGGGACTGAG 


3892 


CTCAGTCCCACCCGGAAATCACCTTCGCATCTTCGCTGGGCC 
ACCAGCTGGAAGCCGTCGGGGCACAGGCACTCGTAGCCGAT 
CTTAAGGTCATTGCAGACGTGGGAACAGCCGCCGTTGT 


3893 


CCTGTGCCCCGACGGCT 


3894 


AGCCGTCGGGGCACAGG 


3895 


Hypercholesterolaemia 

Asp321Asn 

cGAC-AAC 


AACGGCGGCTGTTCCCACGTCTGCAATGACCTTAAGATCGGC 
TACGAGTGCCTGTGCCCCGACGGCTTCCAGCTGGTGGCCCA 
GCGAAGATGCGAAGGTGATTTCCGGGTGGGACTGAGCC 


3896 


GGCTCAGTCCCACCCGGAAATCACCTTCGCATCTTCGCTGGG 
CCACCAGCTGGAAGCCGTCGGGGCACAGGCACTCGTAGCCG 
ATCTTMGGTCATTGCAGACGTGGGAACAGCCGCCGTT 


3897 


TGTGCCCCGACGGCTTC 


3898 


GAAGCCGTCGGGGCACA 


3899 


Hypercholesterolaemia 

Asp321Glu 

GACg-GAG 


CGGCGGCTGTTCCCACGTCTGCAATGACCTTAAGATCGGCTA 
CGAGTGCCTGTGCCCCGACGGCTTCCAGCTGGTGGCCCAGC 
GAAGATGCGAAGGTGATTTCCGGGTGGGACTGAGCCCT 


3900 


AGGGCTCAGTCCCACCCGGAAATCACCTTCGCATCTTCGCTG 

GGCCACCAGCTGGAAGCCGTCGGGGCACAGGCACTCGTAG 

CCGATCTTAAGGTCATTGCAGACGTGGGAACAGCCGCCG 


3901 


TGCCCCGACGGCTTCCA 


3902 


TGGAAGCCGTCGGGGCA 


3903 


Hypercholesterolaemia 

Gly322Ser 

cGGC-AGC 


GGCGGCTGTTCCCACGTC , GCAATGACCTTAAGATCGGCTAC 
GAGTGCCTGTGCCCCGACGGCTTCCAGCTGGTGGCCCAGCG 
AAGATGCGAAGGTGATTTCCGGGTGGGACTGAGCCCTG 


3904 
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i uHiiicai rnenotype « 
Mutation 


CorrecfiagQitgos 


oCM tu 

HQ: 




CAGGGCTCAGTCCCACCCGGAAATCACCTTCGCATCTTCGCT 

GGGCCACCAGCTGGAAGCCGTCGGGGCACAGGCACTCGTA 

GCCGATCTTAAGGTCATTGCAGACGTGGGAACAGCCGCC 


3905 


GCCCCGACGGCTTCCAG 


3906 


CTGGAAGCCGTCGGGGC 


3907 


Hypercholesterolemia 

Gln324Term 

cCAG-TAG 


TGTTCCCACGTCTGCAATGACCTTAAGATCGGCTACGAGTGC 
CTGTGCCCCGACGGCTTCCAGCTGGTGGCCCAGCGAAGATG 
CGAAGGTGATTTCCGGGTGGGACTGAGCCCTGGGCCCC 


3908 


GGGGCCCAGGGCTCAGTCCCACCCGGAAATCACCTTCGCAT 

CTTCGCTGGGCCACCAGCTGGAAGCCGTCGGGGCACAGGCA 

CTCGTAGCCGATCTTAAGGTCATTGCAGACGTGGGAACA 


3909 


ACGGCTTCCAGCTGGTG 


3910 


CACCAGCTGGAAGCCGT 


3911 


Hypercholesterolaemia 

Arg329Pro 

CGA-CCA 


ATGACCTTAAGATCGGCTACGAGTGCCTGTGCCCCGACGGC 
TTCCAGCTGGTGGCCCAGCGAAGATGCGAAGGTGATTTCCG 
GGTGGGACTGAGCCCTGGGCCCCCTCTGCGCTTCCTGAC 


3912 


GTCAGGAAGCGCAGAGGGGGCCCAGGGCTCAGTCCCACCC 
GGAAATCACCTTCGCATCTTCGCTGGGCCACCAGCTGGAAG 
CCGTCGGGGCACAGGCACTCGTAGCCGATCTTAAGGTCAT 


3913 


GGCCCAGCGAAGATGCG 


3914 


CGCATCTTCGCTGGGCC 


3915 


Hypercholesterolaemia 

Arg329Term 

gCGA-TGA 


AATGACCTTAAGATCGGCTACGAGTGCCTGTGCCCCGACGG 
CTTCCAGCTGGTGGCCCAGCGAAGATGCGAAGGTGATTTCC 
GGGTGGGACTGAGCCCTGGGCCCCCTCTGCGCTTCCTGA 


3916 


TCAGGAAGCGCAGAGGGGGCCCAGGGCTCAGTCCCACCCG 

GAAATCACCTTCGCATCTTCGCTGGGCCACCAGCTGGAAGCC 

GTCGGGGCACAGGCACTCGTAGCCGATCTTAAGGTCATT 


3917 


TGGCCCAGCGAAGATGC 


3918 


GCATCTTCGCTGGGCCA 


3919 


Hypercholesterolaemia 

Glu336Lys 

tGAG-AAG 


TCTAGCCATTGGGGAAGAGCCTCCCCACCAAGCCTCTTTCTC 
TCTCTTCCAGATATCGATGAGTGTCAGGATCCCGACACCTGC 
AGCCAGCTCTGCGTGAACCTGGAGGGTGGCTACAAGT 


3920 


ACTTGTAGCCACCCTCCAGGTTCACGCAGAGCTGGCTGCAG 

GTGTCGGGATCCTGACACTCATCGATATCTGGAAGAGAGAGA 

AAGAGGCTTGGTGGGGAGGCTCTTCCCCAATGGCTAGA 


3921 


ATATCGATGAGTGTCAG 


3922 


CTGACACTCATCGATAT 


3923 


Hypercholesterolaemia 

Gln338Term 

tCAG-TAG 


CATTGGGGAAGAGCCTCCCCACCAAGCCTCTTTCTCTCTCTT 

CCAGATATCGATGAGTGTCAGGATCCCGACACCTGCAGCCAG 

CTCTGCGTGAACCTGGAGGGTGGCTACAAGTGCCAGT 


3924 


ACTGGCACTTGTAGCCACCCTCCAGGTTCACGCAGAGCTGG 
CTGCAGGTGTCGGGATCCTGACACTCATCGATATC . GGAAGA 
GAGAGAAAGAGGCTTGGTGGGGAGGCTCTTCCCCAATG 


3925 


ATGAGTGTCAGGATCCC 


3926 
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C&wcaf Phenotype & 
Mutation 


Correcting Oitgos 


SECUD 
KG: 




GGGATCCTGACACTCAT 


3927 


Hypercholesterolemia 

Cys343Arg 

cTGC-CGC 


TCCCCACCAAGCCTCTTTCTCTCTCTTCCAGATATCGATGAGT 

GTCAGGATCCCGACACCTGCAGCCAGCTCTGCGTGAACCTG 

GAGGGTGGCTACAAGTGCCAGTGTGAGGAAGGCTTCC 


3928 


GGAAGCCTTCCTCACACTGGCACTTGTAGCCACCCTCCAGGT 
TCACGCAGAGCTGGCTGCAGGTGTCGGGATCCTGACACTCA 
TCGATATCTGGAAGAGAGAGAAAGAGGCTTGGTGGGGA 


3929 


CCGACACCTGCAGCCAG 


3930 


CTGGCTGCAGGTGTCGG 


3931 


Hypercholesterolaemia 

Gln345Arg 

CAG-CGG 


CAAGCCTCTTTCTCTCTCTTCCAGATATCGATGAGTGTCAGGA 
TCCCGACACCTGCAGCCAGCTCTGCGTGAACCTGGAGGGTG 
GCTACAAGTGCCAGTGTGAGGAAGGCTTCCAGCTGGA 


3932 


TCCAGCTGGAAGCCTTCCTCACACTGGCACTTGTAGCCACCC 
TCCAGGTTCACGCAGAGCTGGCTGCAGGTGTCGGGATCCTG 
ACACTCATCGATATCTGGAAGAGAGAGAAAGAGGCTTG 


3933 


CTGCAGCCAGCTCTGCG 


3934 


CGCAGAGCTGGCTGCAG 


3935 


Hypercholesterolaemia 

Cys347Tyr 

TGC-TAC 


TCTTTCTCTCTCTTCCAGATATCGATGAGTGTCAGGATCCCGA 
CACCTGCAGCCAGCTCTGCGTGAACCTGGAGGGTGGCTACA 
AGTGCCAGTGTGAGGAAGGCTTCCAGCTGGACCCCCA 


3936 


TGGGGGTCCAGCTGGAAGCCTTCCTCACACTGGCACTTGTA 

GCCACCCTCCAGGTTCACGCAGAGCTGGCTGCAGGTGTCGG 

GATCCTGACACTCATCGATATCTGGAAGAGAGAGAAAGA 


3937 


CCAGCTCTGCGTGAACC 


3938 


GGTTCACGCAGAGCTGG 


3939 


Hypercholesterolaemia 

Cys347Arg 

cTGC-CGC 


CTCTTTCTCTCTCTTCCAGATATCGATGAGTGTCAGGATCCCG 

ACACCTGCAGCCAGCTCTGCGTGAACCTGGAGGGTGGCTAC 

AAGTGCCAGTGTGAGGAAGGCTTCCAGCTGGACCCCC 


3940 


GGGGGTCCAGCTGGAAGCCTTCCTCACACTGGCACTTGTAG 

CCACCCTCCAGGTTCACGCAGAGCTGGCTGCAGGTGTCGGG 

ATCCTGACACTCATCGATATCTGGAAGAGAGAGAAAGAG 


3941 


GCCAGCTCTGCGTGAAC 


3942 


GTTCACGCAGAGCTGGC 


3943 


Hypercholesterolaemia 

Gly352Asp 

GGT-GAT 


CAGATATCGATGAGTGTCAGGATCCCGACACCTGCAGCCAGC 

TCTGCGTGAACCTGGAGGGTGGCTACAAGTGCCAGTGTGAG 

GAAGGCTTCCAGCTGGACCCCCACACGAAGGCCTGCAA 


3944 


TTGCAGGCCTTCGTGTGGGGGTCCAGCTGGAAGCCTTCCTC 

ACACTGGCACTTGTAGCCACCCTCCAGGTTCACGCAGAGCTG 

GCTGCAGGTGTCGGGATCCTGACACTCATCGATATCTG 


3945 


CCTGGAGGGTGGCTACA 


3946 


TGTAGCCACCCTCCAGG 


3947 


Hypercholesterolaemia 

Tyr354Cys 

TAC-TGC 


TCGATGAGTGTCAGGATCCCGACACCTGCAGCCAGCTCTGC 

GTGAACCTGGAGGGTGGCTACAAGTGCCAGTGTGAGGAAGG 

CTTCCAGCTGGACCCCCACACGAAGGCCTGCAAGGCTGT 


3948 
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: Clinical Pfeenotypefc 
Mutation 


Correcting Oligos 


SEQJD 
HO: 




ACAGCCTTGCAGGCCTTCGTGTGGGGGTCCAGCTGGAAGCC 
TTCCTCACACTGGCACTTGTAGCCACCCTCCAGGTTCACGCA 
GAGCTGGCTGCAGGTGTCGGGATCCTGACACTCATCGA 


3949 


GGGTGGCTACAAGTGCC 


3950 


GGCACTTGTAGCCACCC 


3951 


Hypercholesterolaemia 

Cys358Arg 

gTGT-CGT 


CAGGATCCCGACACCTGCAGCCAGCTCTGCGTGAACCTGGA 
GGGTGGCTACAAGTGCCAGTGTGAGGAAGGCTTCCAGCTGG 
ACCCCCACACGAAGGCCTGCAAGGCTGTGGGTGAGCACG 


3952 


CGTGCTCACCCACAGCCTTGCAGGCCTTCGTGTGGGGGTCC 
AGCTGGAAGCCTTCCTCACACTGGCACTTGTAGCCACCCTCC 
AGGTTCACGCAGAGCTGGCTGCAGGTGTCGGGATCCTG 


3953 


AGTGCCAGTGTGAGGAA 


3954 


TTCCTCACACTGGCACT 


3955 


Hypercholesterolaemia 

Gln363Term 

cCAG-TAG 


TGCAGCCAGCTCTGCGTGAACCTGGAGGGTGGCTACAAGTG 
CCAGTGTGAGGAAGGCTTCCAGCTGGACCCCCACACGAAGG 
CCTGCAAGGCTGTGGGTGAGCACGGGAAGGCGGCGGGTG 


3956 


CACCCGCCGCCTTCCCGTGCTCACCCACAGCCTTGCAGGCC 
TTCGTGTGGGGGTCCAGCTGGAAGCCTTCCTCACACTGGCA 
CTTGTAGCCACCCTCCAGGTTCACGCAGAGCTGGCTGCA 


3957 


AAGGCTTCCAGCTGGAC 


3958 


GTCCAGCTGGAAGCCTT 


3959 



EXAMPLE 22 
UDP-glucuronosyttransferase - UGT1 

Mutations in the human UGT1 gene result in a range of disease syndromes, ranging from 
relatively common diseases such as Gilbert's syndrome, which effects up to 7% of the population, to rare 
disorders such as Crigler-Najjar syndrome. Symptoms of these diseases are the result of diminished 
bilirubin conjugation and typically present with jaundice or, when mild, as an incidental finding during 
routing laboratory analysis. Severe cases of Crigler-Najjar syndrome are caused by an absence of UGT1 
activity and the majority of these patients die in the neonatal period. The only known treatment is liver 
transplant. The attached table discloses the correcting oligonucleotide base sequences for the UGT1 
oligonucleotides of the invention. 
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Tabie 29 

UGT1 Mutations and Genome-Correcting Oliqos 



| Cfinieal Pnenotype & 
Mutation 


Correcting Oitgos 


SEQID 
MO: 


Crigler-Najjar syndrome 
2 

Leu15Arg 
CTG-CGG 


GCAGGAGCAAAGGCGCCATGGCTGTGGAGTCCCAGGGCGG 
ACGCCCACTTGTCCTGGGCCTGCTGCTGTGTGTGCTGGGCC 
CAGTGGTGTCCCATGCTGGGAAGATACTGTTGATCCCAGT 


3960 


ACTGGGATCAACAGTATCTTCCCAGCATGGGACACCACTGGG 
CCCAGCACACACAGCAGCAGGCCCAGGACAAGTGGGCGTCC 
GCCCTGGGACTCCACAGCCATGGCGCCTTTGCTCCTGC 


3961 


CCTGGGCCTGCTGCTGT 


3962 


ap a/^p Afip a c^ppp lczcz 




Crigler-Najjar syndrome 
1 

Gln49Term 
CAG-TAG 


GGGAAGATACTGTTGATCCCAGTGGATGGCAGCCACTGGCT 

GAGCATGCTTGGGGCCATCCAGCAGCTGCAGCAGAGGGGAC 

ATGAAATAGTTGTCCTAGCACCTGACGCCTCGTTGTACA 


3964 


TGTACAACGAGGCGTCAGGTGCTAGGACAACTATTTCATGTC 
CCCTCTGCTGCAGCTGCTGGATGGCCCCAAGCATGCTCAGC 
CAGTGGCTGCCATCCACTGGGATCAACAGTATCTTCCC 


3965 


bbbCCAlOCAbUAbo lb 




P A f^PTPPTYlfi ATOfiPPP 




Crigler-Najjar syndrome 
1 

Gly71Arg 
GGA-AGA 


CAGCAGAGGGGACATGAAATAGTTGTCCTAGCACCTGACGCC 
TCGTTGTACATCAGAGACGGAGCA 1 1 1 1 ACACCTTGAAGACGT 
ACCCTGTGCCATTCCAAAGGGAGGATGTGAAAGAGT 


3968 


ACTCTTTCACATCCTCCCTTTGGAATGGCACAGGGTACGTCTT 

CAAGGTGTAAAATGCTCCGTCTCTGATGTACAACGAGGCGTC 

AGGTGCTAGGACAACTATTTCATGTCCCCTCTGCTG 


3969 


TGAbAbACGbAbCA 1 IT 


oy/u 


AAATGCTCCGTCTCTGA 


3971 


Gilbert syndrome 

Pro229Gln 

CCG-CAG 


GGGTGAAGAACATGCTCATI GCC 1 1 1 1 CACAGAAC 1 1 ICIGIG 

CGACGTGGTTTATTCCCCGTATGCAACCCTTGCCTCAGAATT 

CCTTCAGAGAGAGGTGACTGTCCAGGACCTATTGAG 


3972 


CTCAATAGGTCCTGGACAGTCACCTCTCTCTGAAGGAATTCT 
GAGGCAAGGGTTGCATACGGGGAATAAACCACGTCGCACAG 
AAAGTTCTGTGAAAAGGCAATGAGCATGTTCTTCACCC 


3973 


TTATTCCCCGTATGCAA 


3974 


TTGCATACGGGGAATAA 


3975 


Crigler-Najjar syndrome 
1 

Cys280Term 
TGC-TGA 


1 G 1 GAAGGA 1 1 ACCC 1 AGGCCCA 1 CA 1 GCCCAA IAIGGI Mil 
GTTGGTGGAATCAACTGCCTTCACCAAAATCCACTATCCCAG 
GTGTGTATTGGAGTGGGAC 1 1 1 1 ACATGCGTATATT 


3976 


AAT \ ACGCATGTAAAAGTCCCACTCCAATACACACCTGGGAT 
AGTGGAI 1 1 1 GGTGAAGGCAGTTGATTCCACCAACAAAAACC 
ATATTGGGCATGATGGGCCTAGGGTAATCCTTCACA 


3977 
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| Clinical Phenolype& 
Mutation 


Correctina Qltaos 


SEQIO 
NO: 




ATCAACTGCCTTCACCA 


3978 




057/ \7 


Crigler-Najjar syndrome 
1 

Ala292Val 
GCC-GTC 


ATP A A AH A AT ATH AfiAAAAAATTAAPTQAAAA 1 i 1 1 I CI \ CTGG 
CTCTAGGAATTTGAAGCCTACATTAATGCTTCTGGAGAACATG 
GAATTGTGGI 1 1 1 CTCTTTGGGATCAATGGTCTC 




GAGACCATTGATCCCAAAGAGAAAACCACAATTCCATGTTCTC 
CAGAAGCATTAATGTAGGCTTCAAATTCCTAGAGCCAGAAGAA 
AAAI 1 1 ICAGI IAAI 1 1 1 1 ICTCATATTCTTTGAT 


3981 


ATTTGAAGCCTACATTA 


3982 


TAATfiTAftftPTTrAAAT 


oyoo 


Crigler-Najjar syndrome 
1 

Gly308Giu 
GGA-GAA 


APPAATTTPAAPPPTAPATTA ATflPTTr'T^f^Al^AAr'ATY^AAT 
AvaoAA 1 1 1 wWbOu 1 AU A 1 1 AA 1 1 1 V_r I ooAoAAUA 1 ovj AA 1 

TGTGGI 1 1 1 CTCTTTGGGATCAATGGTCTCAGAAATTCCAGAG 
AAGAAAGCTATGGCAATTGCTGATGCTTTGGGCAA 




TTGCCCAAAGCATCAGCAATTGCCATAGCTTTCTTCTCTGGAA 
TTTCTGAGACCATTGATCCCAAAGAGAAAACCACAATTCCATG 
TTCTCCAGAAGCATTAATGTAGGCTTCAAATTCCT 


3985 


CTCTTTGGGATCAATGG 


3986 


rrATrr?ATrrrAAAr!Af5 




Crigler-Najjar syndrome 
1 

Gln331Term 
CAG-TAG 


RTrTrAfiAAATTrrARARAARAAARrTATfiRrAATTfirTfiAT 

GCTTTGGGCAAAATCCCTCAGACAGTAAGAAGATTCTATACCA 
TGGCCTCATATCTA 1 1 1 1 CACAGGAGCGCTAATCCC 




GGGATTAGCGCTCCTGTGAAAATAGATATGAGGCCATGGTAT 
AGAATC7TCTTACTGTCTGAGGGA 1 1 1 1 GCCCAAAGCATCAGC 
AATTGCCATAGCTTTCTTCTCTGGAATTTCTGAGAC 


3989 


AAATCCCTCAGACAGTA 


3990 


TArTf5TPTRAf;f5(^ATTT 




Crigler-Najjar syndrome 
1 

Trp335Term 
TGG-TGA 


KMAA'IPAIAI IAK4I KM 1 KM 1 IAPGI KMf^(MfM 1 1 1 K-i(T 
CCTCCCAGGTCCTGTGGCGGTACACTGGAACCCGACCATCG 
AATCTTGCGAACAACACGATACTTGTTAAGTGGCTA 




TAGCCACTTAACAAGTATCGTGTTGTTCGCAAGATTCGATGGT 
CGGGTTCCAGTGTACCGCCACAGGACCTGGGAGGGGCAAAA 
AGAGCAGAACGTAAAGAAAGAACATAATATGATTAGA 


3993 


GTCCTGTGGCGGTACAC 


3994 






Crigler-Najjar syndrome 
1 

Gln357Arg 
CAA-CGA 


ACACTGGAACCCGACCATCGAATCTTGCGAACAACACGATAC 
TTGTTAAGTGGCTACCCCAAAACGATCTGCTTGGTATGTTGG 
GCGGATTGGATGTATAGGTCAAACCAGGGTCAAATTA 


3996 


TAATTTGACCCTGGTTTGAC^TATACATCCAATCCGCCCAACA 
TACCAAGCAGATCGTTTTGGGGTAGCCACTTAACAAGTATCGT 
GTTGTTCGCAAGATTCGATGGTCGGGTTCCAGTGT 


3997 
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Clinical Phetiotype& 
Mutation 


CorrecfinttOitaos 


SEQID 
MO; 




GCTACCCCAAAACGATC 


3998 


un 1 V/O 1 i 1 _[uOuu 1 r\Oo 


^QQQ 


Crigler-Najjjar syndrome 
1 

Gln357Term 
CAA-TAA 


TAPAPTfiftAAPPPftAPPATPnAATPTTf^PftAAPAAPAPnATA 

CTTGTTAAGTGGCTACCCCAAAACGATCTGCTTGGTATGTTG 
GGCGGATTGGATGTATAGGTCAAACCAGGGTCAAATT 


4000 


AATTTGACCCTGGTTTGACCTATACATCCAATCCGCCCAACAT 
ACCAAGCAGATCG 1 1 1 1 GGGGTAGCCACTTAACAAGTATCGT 
GTTGTTCGCAAGATTCGATGGTCGGGTTCCAGTGTA 


4001 


GGCTACCCCAAAACGAT 


4002 


r\ 1 LrVj Mil 13 Vjoo I MVjoO 


400 ? 


Gilbert syndrome 

Arg367Gly 

CGT-GGT 


AAPTPA<^AftATftTAAPTftP7Y^APATPPTPPPTA Mil ftPATPT 
CAGGTCACCCGATGACCCGTGCCTTTATCACCCATGCTGGTT 
CCCATGGTGTTTATGAAAGCATATGCAATGGCGTTC 


4004 


GAACGCCATTGCATATGCTTTCATAAACACCATGGGAACCAG 
CATGGGTGATAAAGGCACGGGTCATCGGGTGACCTGAGATG 
CAAAATAGGGAGGATGTCAGCAGTTACATCTCTGAGTT 


4005 


CGATGACCCGTGCCTTT 


4006 


AAAf^PAPCf^TPATPfS 




Crigler-Najjar syndrome 
1 

Ala368Thr 
GCC-ACC 


TP Af2 A^ ATfST A A PT<^PTf5 A P ATPPTPPPT ATTTTf^P ATPTP AH 

GTCACCCGATGACCCGTGCCTTTATCACCCATGCTGGTTCCC 
ATGGTGTTTATGAAAGCATATGCAATGGCGTTCCCA 


400ft 


TGGGAACGCCATTGCATATGCTTTCATAAACACCATGGGAAC 
CAGCATGGGTGATAAAGGCACGGGTCATCGGGTGACCTGAG 
ATGCAAAATAGGGAGGATGTCAGCAGTTACATCTCTGA 


4009 


TGACCCGTGCCTTTATC 


4010 


ftATAAAfifSPArfVSftTPA 


4011 


Crigler-Najjar syndrome 
1 

Ser375Phe 
TCC-TTC 


rncrcTk 1 1 1 1 f^rATrTrAnriTrArprnATf^ArrrfiTf^rrT 

L»0 1 ^LrU Inl 1 1 1 OOM i O 1 VyftOO 1 UnUOuwn 1 UnV/wv/0 1 Owls 1 

TTATCACCCATGCTGGTTCCCATGGTGTTTATGAAAGCATATG 
CAATGGCGTTCCCATGGTGATGATGCCCTTGTTTGG 


4019 


CCAAACAAGGGCATCATCACCATGGGAACGCCATTGCATATG 
CTTTCATAAACACCATGGGAACCAGCATGGGTGATAAAGGCA 
CGGGTCATCGGGTGACCTGAGATGCAAAATAGGGAGG 


4013 


TGCTGGTTCCCATGGTG 


4014 




AM Z 
4U 10 


Crigler-Najjar syndrome 
1 

Ser381Arg 
AGC-AGG 


AGGTCACCCGATGACCCGTGCCTTTATCACCCATGCTGGTTC 

CCATGGTGTTTATGAAAGCATATGCAATGGCGTTCCCATGGT 

GATGATGCCCTTGTTTGGTGATCAGATGGACAATGCA 


4016 


TGCATTGTCCATCTGATCACCAAACAAGGGCATCATC'CCAT 
GGGAACGCCATTGCATATGCTTTCATAAACACCATGGGAACC 
AGCATGGGTGATAAAGGCACGGGTCATCGGGTGACCT 


4017 
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t Clinical Phen0type& 
Mutation 




SEQID 




TATGAAAGCATATGCAA 


4018 


TTnrAT&TnPTTTPATA 
1 1 OVyM t M 1 l3Q 1 I i On I r\ 




Crigler-Najjar syndrome 
1 

Ala401Pro 
GCA-CCA 


MVjOM 1 f\ l oUMM 1 OOUO 1 1 l/OUn I vjU t On i >Jn 1 OUV/U 1 lot 1 1 

GGTGATCAGATGGACAATGCAAAGCGCATGGAGACTAAGGG 
AGCTGGAGTGACCCTGAATGTTCTGGAAATGACTTCTG 




CAGAAGTCATTTCCAGAACATTCAGGGTCACTCCAGCTCCCT 
TAGTCTCCATGCGC1TTGCATTGTCCATCTGATCACCAAACAA 
GGGCATCATCACCATGGGAACGCCATTGCATATGCT 


4021 


TGGACAATGCAAAGCGC 


4022 






Crigler-Najjar syndrome 
1 

Lys428Glu 
AAA-GAA 


hcrTPdA mntArrrTdh ATvnrrTi^fi a a atcs AfTTPTfi a a 
GATTTAGAAAATGCTCTAAAAGCAGTCATCAATGACAAAAGGT 
AAGAAAGAAGATACAGAAGAATACTTTGGTCATGGC 


AMA 


GCCA 1 GACCAAAG 1 A 1 ICI ICIGIAICI ICI 1 ICI IACCI 1 1 IG 
TCATTGATGACTGCI 1 HAGAGCAI 1 1 1 CTAAATCTTCAGAAGT 
CATTTCCAGAACATTCAGGGTCACTCCAGCTCC 


4025 


ATGCTCTAAAAGCAGTC 


4026 


ftAfTftP'l TTTAf5AfiPAT 


&097 


Crigler-Najjar syndrome 
1 

Tyr486Asp 
TAC-GAC 


&xr Arrr Arh Ar'rrrrrrrr tr hrrrrrrrrrrrr &rrrr 
A 1 «AboOAOAAoobOuUbUOAL>AOO 1 oUbUUUL/oUAoOUU 

ACGACCTCACCTGGTACCAGTACCATTCCTTGGACGTGATTG 
GTTTCCTCTTGGCCGTCGTGCTGACAGTGGCCTTCATCA 




TGATGAAGGCCACTGTCAGCACGACGGCCAAGAGGAAACCA 
ATCACGTCCAAGGAATGGTACTGGTACCAGGTGAGGTCGTG 
GGCTGCGGGGCGCAGGTGTGGCGCGCCCTTGTGCCTCAT 


4029 


GGTACCAGIACCATTCC 


4030 


ftftAATYifTTAPTfifVrAPP 


AOH 


Crigler-Najjar syndrome 
1 

Ser488Phe 
TCC-TTC 


ArA&n(^nmrfirrhrArrTnmrrrmrhnrrrh.rfihrrT 

CACCTGGTACCAGTACCATTCCTTGGACGTGATTGGTTTCCT 
CTTGGCCGTCGTGCTGACAGTGGCCTTCATCACCTTTAA 




TTAAAGGTGATGAAGGCCACTGTCAGCACGACGGCCAAGAG 

GAAACCAATCACGTCCAAGGAATGGTACTGGTACCAGGTGAG 

GTCGTGGGCTGCGGGGCGCAGGTGTGGCGCGCCCTTGT 


4033 


GTACCATTCCTTGGACG 


4034 


CGTCCAAGGAATGGTAC 


4035 
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EXAMPLE 23 

Alzheimer's Disease ■ Amyloid precursor protein (APP) 

Over the past few decades Alzheimer's disease (AD), once considered a rare disorder, 
has become recognized as a major public health problem. Although there is no agreement on the exact 
prevalence of Alzheimer's disease, in part due to difficulties of diagnosis, studies consistently point to an 
exponential rise in prevalence of this disease with age. After age 65, the percentage of affected people 
approximately doubles with every decade of life, regardless of definition. Among people age 85 or older, 
studies suggest that 25 to 35 percent have dementia, including Alzheimer's disease; one study reports 
that 47.2 percent of people over age 85 have Alzheimer's disease, exclusive of other dementias. 

Alzheimer's disease progressively destroys memory, reason, judgment, language, and, 
eventually, the ability to carry out even the simplest tasks. Anatomic changes associated with Alzheimer's 
disease begin in the entorhinal cortex, proceed to the hippocampus, and then gradually spread to other 
regions, particularly the cerebral cortex. Chief among such anatomic changes are the presence of 
characteristic extracellular plaques and internal neurofibrillary tangles. 

At least four genes have been identified to date that contribute to development of 
Alzheimer's disease: AD1 is caused by mutations in the amyloid precursor gene (APP); AD2 is associated 
with a particular allele of APOE (see Example 20); AD3 is caused by mutation in a gene encoding a 
7-transmembrane domain protein, presenilin-1 (PSEN1), and AD4 is caused by mutation in a gene that 
encodes a similar 7-transmembrane domain protein, presenilin-2 (PSEN2). The attached table discloses 
the correcting oligonucleotide base sequences for the APP oligonucleotides of the invention. 

Table 30 

APP Mutations and Genome-Correcting Oligos 



1 Clinical Phenotype & 
Mutation 


Correcting Oltgos ' 


SEQfD 

UQ: 


Alzheimer disease 

Glu665Asp 

GAG-GAC 


CTGCATACTTTAATTATGATGTAATACAGGTTCTGGGTTGACA 
AATATCAAGACGGAGGAGATCTCTGAAGTGAAGATGGATGCA 
GAATTCCGACATGACTCAGGATATGAAGTTCATCAT 


4036 


ATGATGAACTTCATATCCTGAGTCATGTCGGAATTCTGCATCC 
ATCTTCACTTCAGAGATCTCCTCCGTCTTGATATTTGTCAACC 
CAGAACCTGTATTACATCATAATTAAAGTATGCAG 


4037 


ACGGAGGAGATCTCTGA 


4038 


TCAGAGATCTCCTCCGT 


4039 


Alzheimer disease 

Alao92Giy 

GOA-GGA 


ATTATATTGCAI 1 IAGAAAI IAAAAI ICI 1 1 1 ICTTAAI 1 IGI 1 1 1 
CAAGGTGTTCTTTGCAGAAGATGTGGGTTCAAACAAAGGTGC 
AATCATTGGACTCATGGTGGGCGGTGTTGTCAT 


4040 
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Mutagen 


Correcting Oiigos 


NO: 




ATGACAACACCGCCCACCATGAGTCCAATGATTGCACCTTTG 
TTTGAACCCACATCTTCTGCAAAGAACACCTTGAAAACAAATT 
AAGAAAAAGAAI 1 1 1 AATTTCTAAATGCAATATAAT 


4041 


GTTCTTTGCAGAAGATG 


4042 


CATCTTCTGCAAAGAAC 


4043 


Alzheimer disease 

Glu693Gln 

GAA-CAA 


IAIAI IGCAI I IAGAAAI IAAAAI ICI 1 1 MCI IAAI I IGI 1 1 IC 
AAGGTGTTCTTTGCAGAAGATGTGGGTTCAAACAAAGGTGCA 
ATCATTGGACTCATGGTGGGCGGTGTTGTCATAG 


4044 


CTATGACAACACCGCCCACCATGAGTCCAATGATTGCACCTT 
TGTTTGAACCCACATCTTCTGCAAAGAACACCTTGAAAACAAA 
TT AAGAAAAAGAAI 1 1 IAATTTCTAAATGCAATATA 


4045 


TCTTTGCAGAAGATGTG 


4046 


CACATCTTCTGCAAAGA 


4047 


Alzheimer disease 

Glu693Gly 

GAA-GGA 


AIAI IGCAI I IAGAAAI IAAAAI ICI 1 1 1 ICI IAAI I IGI 1 1 ICA 
AGGTGTTCTTTGCAGAAGATGTGGGTTCAAACAAAGGTGCAA 
TCATTGGACTCATGGTGGGCGGTGTTGTCATAGC 


4048 


GCTATGACAACACCGCCCACCATGAGTCCAATGATTGCACCT 
TTGTTTGAACCCACATCTTCTGCAAAGAACACCTTGAAAACAA 
ATTAAGAAAAAGAA 1 1 1 1 AATTTCTAAATGCAATAT 


4049 


CTTTGCAGAAGATGTGG 


4050 


CCACATCTTCTGCAAAG 


4051 


Alzheimer disease 

Ala713Thr 

GCG-ACG 


GAAGATGTGGGTTCAAACAAAGGTGCAATCATTGGACTCATG 

GTGGGCGGTGTTGTCATAGCGACAGTGATCGTCATCACCTTG 

GTGATGCTGAAGAAGAAACAGTACACATCCATTCATC 


4052 


GATGAATGGATGTGTACTGTTTCTTCTTCAGCATCACCAAGGT 
GATGACGATCACTGTCGCTATGACAACACCGCCCACCATGAG 
TCCAATGATTGCACCTTTGTTTGAACCCACATCTTC 


4053 


TTGTCATAGCGACAGTG 


4054 


CACTGTCGCTATGACAA 


4055 


Schizophrenia 

Ala713Val 

GCG-GTG 


AAGATGTGGGTTCAAACAAAGGTGCAATCATTGGACTCATGG 

TGGGCGGTGTTGTCATAGCGACAGTGATCGTCATCACCTTGG 

TGATGCTGAAGAAGAAACAGTACACATCCATTCATCA 


4056 


TGATGAATGGATGTGTACTGTTTCTTCTTCAGCATCACCAAGG 
TGATGACGATCACTGTCGCTATGACAACACCGCCCACCATGA 
GTCCAATGATTGCACCTTTGTTTGAACCCACATCTT 


4057 


TGTCATAGCGACAGTGA 


4058 


TCACTGTCGCTATGACA 


4059 


Alzheimer disease 

Val715Met 

GTG-ATG 


GTGGGTTCAAACAAAGGTGCAATCATTGGACTCATGGTGGGC 
GGTGTTGTCATAGCGACAGTGATCGTCATCACCTTGGTGATG 
CTGAAGAAGAAACAGTACACATCCATTCATCATGGTG 


4060 


CACCATQATGAATGGATGTGTACTGTTTCTTCTTCAGCATCAC 
CAAjGTGATGACGATCACTGTCGCTATGACAACACCGCCCAC 
CATGAGTCCAATGATTGCACCTTTGTTTGAACCCAC 


4061 


TAGCGACAGTGATCGTC 


4062 
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Mutafem 


Correcting OJigos 


SEQID 

HQ: 




GACGATCACTGTCGCTA 


4063 


Alzheimer disease 

lle716Val 

ATC-GTC 


GGTTCAAACAAAGGTGCAATCATTGGACTCATGGTGGGCGGT 
GTTGTCATAGCGACAGTGATCGTCATCACCTTGGTGATGCTG 
AAGAAGAAACAGTACACATCCATTCATCATGGTGTGG 


4064 


CCACACCATGATGAATGGATGTGTACTGTTTCTTCTTCAGCAT 
CACCAAGGTGATGACGATCACTGTCGCTATGACAACACCGCC 
CACCATGAGTCCAATGATTGCACCTTTGTTTGAACC 


4065 


CGACAGTGATCGTCATC 


4066 


GATGACGATCACTGTCG 


4067 


Alzheimer disease 

Val717Gly 

GTC-GGC 


CAAACAAAGGTGCAATCATTGGACTCATGGTGGGCGGTGTTG 
TCATAGCGACAGTGATCGTCATCACCTTGGTGATGCTGAAGA 
AGAAACAGTACACATCCATTCATCATGGTGTGGTGGA 


4068 


TCCACCACACCATGATGAATGGATGTGTACTGTTTCTTCTTCA 
GCATCACCAAGGTGATGACGATCACTGTCGCTATGACAACAC 
CGCCCACCATGAGTCCAATGATTGCACCTTTGTTTG 


4069 


AGTGATCGTCATCACCT 


4070 


AGGTGATGACGATCACT 


4071 


Alzheimer disease 

VaI717lle 

GTC-ATC 


TCAAACAAAGGTGCAATCATTGGACTCATGGTGGGCGGTGTT 
GTCATAGCGACAGTGATCGTCATCACCTTGGTGATGCTGAAG 
AAGAAACAGTACACATCCATTCATCATGGTGTGGTGG 


4072 


CCACCACACCATGATGAATGGATGTGTACTGTTTCTTCTTCAG 
CATCACCAAGGTGATGACGATCACTGTCGCTATGACAACACC 
GCCCACCATGAGTCCAATGATTGCACCTTTGTTTGA 


4073 


CAGTGATCGTCATCACC 


4074 


GGTGATGACGATCACTG 


4075 


Alzheimer disease 

Val717Phe 

GTC-TTC 


TCAAACAAAGGTGCAATCATTGGACTCATGGTGGGCGGTGTT 
GTCATAGCGACAGTGATCGTCATCACCTTGGTGATGCTGAAG 
AAGAAACAGTACACATCCATTCATCATGGTGTGGTGG 


4076 


CCACCACACCATGATGAATGGATGTGTACTGTTTCTTCTTCAG 
CATCACCAAGGTGATGACGATCACTGTCGCTATGACAACACC 
GCCCACCATGAGTCCAATGATTGCACCTTTGTTTGA 


4077 


CAGTGATCGTCATCACC 


4078 


GGTGATGACGATCACTG 


4079 


Alzheimer disease 
CTG-CCG 


TTGGACTCATGGTGGGCGGTGTTGTCATAGCGACAGTGATCG 

TrATrArrTTRfiTf^ATRrTRAAriAAnAAArARTArArATrrAT 

1 \sr\ I unuu 1 1 \J\J 1 V3r\ 1 1 u/VlUnnunnALinO 1 nunyn 1 V^rOM 1 

TCATCATGGTGTGGTGGAGGTAGGTAAACTTGACTG 


4080 


CAGTCAAGTTTACCTACCTCCACCACACCATGATGAATGGAT 

GTGTACTGTTTCTTCTTCAGCATCACCAAGGTGATGACGATCA 

CTGTCGCTATGACAACACCGCCCACCATGAGTCCAA 


4081 


GGTGATGCTGAAGAAGA 


4082 


TCTTCTTCAGCATCACC 


4083 
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EXAMPLE 24 
Alzheimer's Disease - presenilin-1 (PSEN1) 

The attached table discloses the correcting oligonucleotide base sequences for the 
PSEN1 oligonucleotides of the invention. 



Table 31 

PSEN1 Mutations and Genome-Correcting Oligos 



I CfinicafPheiKJtype& 
Mutation 




mam 

HO: 


Alzheimer disease 

Ala79Val 

GCC-GTC 


CCCGGCAGGTGGTGGAGCAAGATGAGGAAGAAGATGAGGAG 
CTGACATTGAAATATGGCGCCAAGCATGTGATCATGCTCTTTG 
TCCCTGTGACTCTCTGCATGGTGGTGGTCGTGGCTAC 


4084 


GTAGCCACGACCACCACCATGCAGAGAGTCACAGGGACAAA 
GAGCATGATCACATGCTTGGCGCCATATTTCAATGTCAGCTC 
CTCATCTTCTTCCTCATCTTGCTCCACCACCTGCCGGG 


4085 


ATATGGCGCCAAGCATG 


4086 


CATGCTTGGCGCCATAT 


4087 


Alzheimer disease 

Val82Leu 

tGTG-CTG 


GTGGTGGAGCAAGATGAGGAAGAAGATGAGGAGCTGACATT 
GAAATATGGCGCCAAGCATGTGATCATGCTCTTTGTCCCTGT 
GACTCTCTGCATGGTGGTGGTCGTGGCTACCATTAAGT 


4088 


ACTTAATGGTAGCCACGACCACCACCATGCAGAGAGTCACAG 

GGACAAAGAGCATGATCACATGCTTGGCGCCATATTTCAATG 

TCAGCTCCTCATCTTCTTCCTCATCTTGCTCCACCAC 


4089 


CCAAGCATGTGATCATG 


4090 


CATGATCACATGCTTGG 


4091 


Alzheimer disease 

Val96Phe 

gGTC-TTC 


AAATATGGCGCCAAGCATGTGATCATGCTCTTTGTCCCTGTG 
ACTCTCTGCATGGTGGTGGTCGTGGCTACCATTAAGTCAGTC 
AGCI 1 1 1 ATACCCGGAAGGATGGGCAGCTGTACGTAT 


4092 


ATACGTACAGCTGCCCATCCTTCCGGGTATAAAAGCTGACTG 
ACTTAATGGTAGCCACGACCACCACCATGCAGAGAGTCACAG 
GGACAAAGAGCATGATCACATGCTTGGCGCCATATTT 


4093 


TGGTGGTGGTCGTGGCT 


4094 


AGCCACGACCACCACCA 


4095 


Alzheimer disease 

Phe105Leu 

TTTt-TTG 


CTTTGTCCCTGTGACTCTCTGCATGGTGGTGGTCGTGGCTAC 
CATTAAGTCAGTCAGCTTTTATACCCGGAAGGATGGGCAGCT 
GTACGTATGAG I 1 1 IGI 1 1 1 ATTATTCTCAAAGCCAG 


4096 


CTGGCTTTGAGAATAATAAAACAAAACTCATACGTACAGCTGC 
CCATCCTTCCGGGTATAAAAGCTGACTGACTTAATGGTAGCC 
ACGACCACCACCATGCAGAGAGTCACAGGGACAAAG 


4097 


GTCAGCTTTTATACCCG 


4098 


CGGGTATAAAAGCTGAC 


4099 
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Mutation 


Correcting OHgos 


SEQID 


Alzheimer disease 

Thr116Asn 

ACC-AAC 


TGGTGATCTCCATTAACACTGACCTAGGGCI 1 1 1 GTGTTTGTT 
TTATTGTAGAATCTATACCCCATTCACAGAAGATACCGAGACT 
GTGGGCCAGAGAGCCCTGCACTCAATTCTGAATGC 


4100 


GCATTCAGAATTGAGTGCAGGGCTCTCTGGCCCACAGTCTCG 

GTATCTTCTGTGAATGGGGTATAGATTCTACAATAAAACAAAC 

ACAAAAGCCCTAGGTCAGTGTTAATGGAGATCACCA 


4101 


AATCTATACCCCATTCA 


4102 


TGAATGGGGTATAGATT 


4103 


Alzheimer disease 

Pro117Leu 

CCA-CTA 


IGAICICCAI IAACACIGACCIAGGGCI 1 1 IGIGI UGH I IAI 

TGTAGAATCTATACCCCATTCACAGAAGATACCGAGACTGTG 

GGCCAGAGAGCCCTGCACTCAATTCTGAATGCTGC 


4104 


GCAGCATTCAGAATTGAGTGCAGGGCTCTCTGGCCCACAGTC 

TCGGTATCTTCTGTGAATGGGGTATAGATTCTACAATAAAACA 

AACACAAAAGCCCTAGGTCAGTGTTAATGGAGATCA 


4105 


CTATACCCCATTCACAG 


4106 


CTGTGAATGGGGTATAG 


4107 


Alzheimer disease 

Glu120Asp 

GAAg-GAT 


TAACACTGACC I AGGGC 1 1 1 IGIGI I IGI 1 1 IAI IGIAGAAICI 
ATACCCCATTCACAGAAGATACCGAGACTGTGGGCCAGAGAG 
CCCTGCACTCAATTCTGAATGCTGCCATCATGATC 


4108 


GATCATGATGGCAGCATTCAGAATTGAGTGCAGGGCTCTCTG 
GCCCACAGTCTCGGTATCTTCTGTGAATGGGGTATAGATTCT 
ACAATAAAACAAACACAAAAGCCCTAGGTCAGTGTTA 


4109 


TTCACAGAAGATACCGA 


4110 


TCGGTATCTTCTGTGAA 


4111 


Alzheimer disease 

Glu120Asp 

GAAg-GAC 


TAACACTGACC I AGGGC IIIIGIGIIIGIIII ATTGTAGAATCT 
ATACCCCATTCACAGAAGATACCGAGACTGTGGGCCAGAGAG 
CCCTGCACTCAATTCTGAATGCTGCCATCATGATC 


4112 


GATCATGATGGCAGCATTCAGAATTGAGTGCAGGGCTCTCTG 

GCCCACAGTCTCGGTATCTTCTGTGAATGGGGTATAGATTCT 

ACAATAAAACAAACACAAAAGCCCTAGGTCAGTGTTA 


4113 


TTCACAGAAGATACCGA 


4114 


TCGGTATCTTCTGTGAA 


4115 


Alzheimer disease 

Glu120Lys 

aGAA-AAA 


At IAACACIGACCIAGGGCI 1 1 IGIGI I IGI 1 1 IAI IGIAGAAI 
CTATACCCCATTCACAGAAGATACCGAGACTGTGGGCCAGAG 
AGCCCTGCACTCAATTCTGAATGCTGCCATCATGA 


4116 


TCATGATGGCAGCATTCAGAATTGAGTGCAGGGCTCTCTGGC 
CCACAGTCTCGGTATCTTCTGTGAATGGGGTATAGATTCTACA 
ATAAAACAAACACAAAAGCCCTAGGTCAGTGTTAAT 


4117 


CATTCACAGAAGATACC 


4118 


GGTATCTTCTGTGAATG 


4119 


Alzheimer disease 

Glu123Lys 

cGAG-AAG 


GACCTAGGGCI 1 1 IGIGI I IGI 1 1 IAI I G I AGAATCTATACCC 
CATTCACAGAAGATACCGAGACTGTGGGCCAGAGAGCCCTG 
CACTCAATTCTGAATGCTGCCATCATGATCAGTGTCA 


4120 
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: vHiucat rnenotype « 
Mutation 


Correcting Oitgos 


HQ: 




TGACACTGATCATGATGGCAGCATTCAGAATTGAGTGCAGGG 
CTCTCTGGCCCACAGTCTCGGTATCTTCTGTGAATGGGGTAT 
AGATTCTACAATAAAACAAACACAAAAGCCCTAGGTC 


4121 


AAGATACCGAGACTGTG 


4122 


CACAGTCTCGGTATCTT 


4123 


Alzheimer disease 

Asn135Asp 

gAAT-GAT 


TATACCCCATTCACAGAAGATACCGAGACTGTGGGCCAGAGA 
GCCCTGCACTCAATTCTGAATGCTGCCATCATGATCAGTGTC 
ATTGTTGTCATGACTATCCTCCTGGTGGTTCTGTATA 


4124 


TATACAGAACCACCAGGAGGATAGTCATGACAACAATGACAC 
TGATCATGATGGCAGCATTCAGAATTGAGTGCAGGGCTCTCT 
GGCCCACAGTCTCGGTATCTTCTGTGAATGGGGTATA 


4125 


CAATTCTGAATGCTGCC 


4126 


GGCAGCATTCAGAATTG 


4127 


Alzheimer disease 

Met139lle 

ATGa-ATA 


AGAAGATACCGAGACTGTGGGCCAGAGAGCCCTGCACTCAA 
TTCTGAATGCTGCCATCATGATCAGTGTCATTGTTGTCATGAC 
TATCCTCCTGGTGGTTCTGTATAAATACAGGTGCTAT 


4128 


ATAGCACCTGTATTTATACAGAACCACCAGGAGGATAGTCATG 
ACAACAATGACACTGATCATGATGGCAGCATTCAGAATTGAGT 
GCAGGGCTCTCTGGCCCACAGTCTCGGTATCTTCT 


4129 


GCCATCATGATCAGTGT 


4130 


ACACTGATCATGATGGC 


4131 


Alzheimer disease 

Met139Lys 

ATG-AAG 


CAGAAGATACCGAGACTGTGGGCCAGAGAGCCCTGCACTCA 
ATTCTGAATGCTGCCATCATGATCAGTGTCATTGTTGTCATGA 
CTATCCTCCTGGTGGTTCTGTATAAATACAGGTGCTA 


4132 


TAGCACCTGTATTTATACAGAACCACCAGGAGGATAGTCATGA 

CAACAATGACACTGATCATGATGGCAGCATTCAGAATTGAGT 

GCAGGGCTCTCTGGCCCACAGTCTCGGTATCTTCTG 


4133 


TGCCATCATGATCAGTG 


4134 


CACTGATCATGATGGCA 


4135 


Alzheimer disease 

Met139Thr 

ATG-ACG 


CAGAAGATACCGAGACTGTGGGCCAGAGAGCCCTGCACTCA 
ATTCTGAATGCTGCCATCATGATCAGTGTCATTGTTGTCATGA 
CTATCCTCCTGGTGGTTCTGTATAMTACAGGTGCTA 


4136 


TAGCACCTGTATTTATACAGAACCACCAGGAGGATAGTCATGA 

CAACAATGACACTGATCATGATGGCAGCATTCAGAATTGAGT 

GCAGGGCTCTCTGGCCCACAGTCTCGGTATCTTCTG 


4137 


TGCCATCATGATCAGTG 


4138 


CACTGATCATGATGGCA 


4139 


Alzheimer disease 

Met139Val 

cATG-GTG 


ACAGAAGATACCGAGACTGTGGGCCAGAGAGCCCTGCACTC 
AATTCTGAATGCTGCCATCATGATCAGTGTCATTGTTGTCATG 
ACTATCCTCCTGGTGGTTCTGTATAAATACAGGTGCT 


4140 


AGCACCTGTATTTATACAGAACCACCAGGAGGATAGTCATGA 
CAACAATGACACTGATCATGATGGCAGCATTCAGAATTGAGT 
GCAGGGCTCTCTGGCCCACAGTCTCGGTATCTTCTGT 


4141 


CTGCCATCATGATCAGT 


4142 
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1 Clinical Phenotype& 
Mutation 


Correcting Oiigos 


SEQID 

HQ: 




ACTGATCATGATGGCAG 


4143 


Alzheimer disease 

He143Phe 

cATT-TTT 


GAGACTGTGGGCCAGAGAGCCCTGCACTCAATTCTGAATGCT 
GCCATCATGATCAGTGTCATTGTTGTCATGACTATCCTCCTGG 
TGGTTCTGTATAAATACAGGTGCTATAAGGTGAGCA 


4144 


TGCTCACCTTATAGCACCTGTATTTATACAGAACCACCAGGAG 
GATAGTCATGACAACAATGACACTGATCATGATGGCAGCATTC 
AGAATTGAGTGCAGGGCTCTCTGGCCCACAGTCTC 


4145 


TCAGTGTCATTGTTGTC 


4146 


GACAACAATGACACTGA 


4147 


Alzheimer disease 

lle143Thr 

ATT-ACT 


AGACTGTGGGCCAGAGAGCCCTGCACTCAATTCTGAATGCTG 
CCATCATGATCAGTGTCATTGTTGTCATGACTATCCTCCTGGT 
GGTTCTGTATAAATACAGGTGCTATAAGGTGAGCAT 


4148 


ATGCTCACCTTATAGCACCTGTATTTATACAGAACCACCAGGA 
GGATAGTCATGACAACAATGACACTGATCATGATGGCAGCAT 
TCAGAATTGAGTGCAGGGCTCTCTGGCCCACAGTCT 


4149 


CAGTGTCAJTGTTGTCA 


4150 


TGACAACAATGACACTG 


4151 


Alzheimer disease 

Met146lle 

ATGa-ATA 


CCAGAGAGCCCTGCACTCAATTCTGAATGCTGCCATCATGAT 

A A ^"\T ATA A TT ATT ATA * T A A AT A T A AT A AT/"> ATA ATTATAT A T 

CAGTGTCATTGTTGTCATGACTATCCTCCTGGTGGTTCTGTAT 
AAATACAGGTGCTATAAGGTGAGCATGAGACACAGA 


4152 


TCTGTGTCTCATGCTCACCTTATAGCACCTGTATTTATACAGA 
ACCACCAGGAGGATAGTCATGACAACAATGACACTGATCATG 
ATGGCAGCATTCAGAATTGAGTGCAGGGCTCTCTGG 


4153 


GTTGTCATGACTATCCT 


4154 


AGGATAGTCATGACAAC 


4155 


Alzheimer disease 

Met146lle 

ATGa-ATC 


CCAGAGAGCCCTGCACTCAATTCTGAATGCTGCCATCATGAT 

A A ATATA A TT /*> I'TATA A T^* A AT A TA AT/% AT/^N/^T^N<N I 1 />T AT A T 

CAGTGTCATTGTTGTCATGACTATCCTCCTGGTGGTTCTGTAT 
AAATACAGGTGCTATAAGGTGAGCATGAGACACAGA 


4156 


TCTGTGTCTCATGCTCACCTTATAGCACCTGTATTTATACAGA 
ACCACCAGGAGGATAGTCATGACAACAATGACACTGATCATG 
ATGGCAGCATTCAGAATTGAGTGCAGGGCTCTCTGG 


4157 


GTTGTCATGACTATCCT 


4158 


AGGATAGTCATGACAAC 


4159 


Alzheimer disease 

Met146Leu 

cATG-TTG 


GGCCAGAGAGCCCTGCACTCAATTCTGAATGCTGCCATCATG 
ATCAGTGTCATTGTTGTCATGACTATCCTCCTGGTGGTTCTGT 
ATAAATACAGGTGCTATAAGGTGAGCATGAGACACA 


4160 


TGTGTCTCATGCTCACCTTATAGCACCTGTATTTATACAGAAC 
CACCAGGAGGATAGTCAIGACAACAATGACACTGATCATGAT 
GGCAGCATTCAGAATTGAGTGCAGGGCTCTCTGGCC 


4161 


TTGTTGTCATGACTATC 


4162 


GATAGTCATGACAACAA 


4163 


Alzheimer disease 

Met146Val 

cATG-GTG 


GGCwAGAGAGCCCTGCACTCAATTCTGAATGCTGCCATCATG 
ATCAGTGTCATTGTTGTCATGACTATCCTCCTGGTGGTTCTGT 
ATAAATACAGGTGCTATAAGGTGAGCATGAGACACA 


4164 
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Mutation 


Correcting Oligos 


140: 




TGTGTCTCATGCTCACCTTATAGCACCTGTATTTATACAGAAC 
CACCAGGAGGATAGTCATGACAACAATGACACTGATCATGAT 
GGCAGCATTCAGAATTGAGTGCAGGGCTCTCTGGCC 


4165 


TTGTTGTCATGACTATC 


4166 


GATAGTCATGACAACAA 


4167 


Alzheimer disease 

Thr147ile 

ACT-ATT 


AGAGAGCCCTGCACTCAATTCTGAATGCTGCCATCATGATCA 

/"XT /"XT" /"X A f | /*X> I 1 /">^T/'X * T/N A ^>T" A T rvTA AT/^ /^T(^/^TT/%T^T A T A A 

GTGTCATTGTTGTCATGACTATCCTCCTGGTGGTTCTGTATAA 
ATACAGGTGCTATAAGGTGAGCATGAGACACAGATC 


4168 


GATCTGTGTCTCATGCTCACCTTATAGCACCTGTATTTATACA 
GAACCACCAGGAGGATAGTCATGACAACAATGACACTGATCA 
TGATGGCAGCATTCAGAATTGAGTGCAGGGCTCTCT 


4169 


TGTCATGACTATCCTCC 


4170 


GGAGGATAGTCATGACA 


4171 


Alzheimer disease 

His163Arg 

CAT-CGT 


CI 1 1 1 1 AAGGGTTGTGGGACCTGTTAATTATATTGAAA 1 GC 1 1 1 
CTTTTCTAGGTCATCCATGCCTGGCTTATTATATCATCTCTATT 
GTTGCTGTTC 1 1 1 1 1 1 1 CATTCATTTACTTGGG 


4172 


CCCAAGTAAATGAATGAAAAAAAGAACAGCAACAATAGAGATG 
ATATAATAAGCCAGGCATGGATGACCTAGAAAAGAAAGCATTT 
CAATATAATTAACAGGTCCCACAACCCTTAAAAAG 


4173 


GGTCATCCATGCCTGGC 


4174 


GCCAGGCATGGATGACC 


4175 


Alzheimer disease 

His163Tyr 

cCAT-TAT 


ACI 1 1 1 IAAGGGI IGIGGGACCIGI IAAI IAIAI IGAAAIGCI 1 

T /"X [■ ■ I" • /"XT » r"X /'XT" /"X A T/"^ ^> A TAAATAAATT A T"*T~ A "T~ A T" /**V A Tf^~T~ f^T" A "T~ 

TC MM CTAGGTCATCCATGCCTGGCTTATTATATCATCTCTAT 
TGTTGCTGTTCI 1 1 1 1 1 1 CATTCATTTACTTGG 


4176 


CCAAGTAAATGAATGAAAAAAAGAACAGCAACAATAGAGATGA 
TATAATAAGCCAGGCATGGATGACCTAGAAAAGAAAGCATTTC 
AATATAATTAACAGGTCCCACAACCCTTAAAAAGT 


4177 


AGGTCATCCATGCCTGG 


4178 


CCAGGCATGGATGACCT 


4179 


Alzheimer disease 

Trp165Cys 

TGGc-TGC 


AGGGTTGTGGGACCTGTTAATTATATTGAAA 1 GO 1 1 ICI 1 1 ICI 

A /^N /*XT" /*X A ~T~ /"X, /"X A T /*\ /"XT ^"X /*X 1 | A ' | | A T- A ~ T"^% A TyX^*/^^™ A 1 1 ^X 1 ■ **X^- 

AGGTCATCCATGCCTGGCTTATTATATCATCTCTATTGTTGCT 
GTTCI (MM 1 CATTCATTTACTTGGGGTAAGTT 


4180 


AACTT ACCC C AAGT AAATG AATG AAAAAAAG AAC AGCAACAAT 
AGAGATGATATAATAAGCCAGGCATGGATGACCTAGAAAAGA 
AAGCATTTCAATATAATTAACAGGTCCCACAACCCT 


4181 


CATGCCTGGCTTATTAT 


4182 


ATAATAAGCCAGGCATG 


4183 


Al7hoimor Hicoaco 

Ser169Leu 
TCA-TTA 


APPTRTTAAI IATAI IftAAATftPll IPT'I n PTAfSfVTPATPPAT 

GCCTGGCTTATTATATCATCTCTATTGTTGCTGTTCI MIMIC 
ATTCATTTACTTGGGGTAAGTTGTG AAA 1 MM 


H I OH 


AAAAATTTCACAACTTACCCCAAGTAAATGAATGAAAAAAAGAA 
CAGCAACAATAGAGATG ATA . AATAAGCCAGGCATGGATG AC 
CTAGAAAAGAAAGCATTTCAATATAATTAACAGGT 


4185 


TATTATATCATCTCTAT 


4186 
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; ; iCBrtcal Ffceaotype & 
Mutation 


Correcting Oitgos 


SEQID 
NO: 




ATAGAGATGATATAATA 


4187 


Alzheimer disease 

Leu171Pro 

CTA-CCA 


IAA1TATAI IGAAAIGCI 1 1 CI 1 1 1 CTAGGTCATCCATGCCTGG 
CTTATTATATCATCTCTATTGTTGCTGTTC 1 1 1 1 1 1 ICATTCATT 
TACTTGGGGTAAGTTGTGAAA 1 1 1 1 IGGTCTG 


4188 


CAGACCAAAAATTTCACAACTTACCCCAAGTAAATGAATGAAA 
AAAAGAACAGCAACAATAGAGATGATATAATAAGCCAGGCAT 
GGATGACCTAGAAAAGAAAGCATTTCAATATAATTA 


4189 


ATCATCTCTATTGTTGC 


4190 


GCAACAATAGAGATGAT 


4191 


Alzheimer disease 

Leu173Trp 

TTG-TGG 


TATTGAAATGC 1 1 1 CI 1 1 1 C 1 AGG 1 CATCCATGCCTGGCTTATT 
ATATCATCTCTATTGTTGCTGTTCI 1 1 II 1 1 CATTCATTTACTTG 
GGGTAAGTTGTGAAA 1 1 1 1 1 GGTCTGTCTTTC 


4192 


GAAAGACAGACCAAAAATTTCACAACTTACCCCAAGTAAATGA 
ATGAAAAAAAGAACAGCAACAATAGAGATGATATAATAAGCCA 
GGCATGGATGACCTAGAAAAGAAAGCATTTCAATA 


4193 


TCTATTGTTGCTGTTCT 


4194 


AGAACAGCAACAATAGA 


A A ft r 

4195 


Alzheimer disease 

Gly209Arg 

gGGA-AGA 


TATAACGTTGCTGTGGACTACATTACTGTTGCACTCCTGATCT 
GGAAI 1 1 1 GGTGTGGTGGGAATGATTTCCATTCACTGGAAAG 
GTCCACTTCGACTCCAGCAGGCATATCTCATTATGA 


4196 


TCATAATGAGATATGCCTGCTGGAGTCGAAGTGGACCTTTCC 

AGTGMTGGAMTCATTCCCACCACACCAAAATTCCAGATCAG 

GAGTGCAACAGTAATGTAGTCCACAGCAACGTTATA 


4197 


GTGTGGTGGGAATGATT 


4198 


AATCATTCCCACCACAC 


4199 


Alzheimer disease 

/^ni, .ftftftx /_l 

Gly209val 
GGA-GTA 


ATAACGTTGCTGTGGACTACATTACTGTTGCACTCCTGATCTG 
GAAI 1 1 1 GGTGTGGTGGGAAlGAT 1 lULAI 1 CAL. 1 GGAAAbG 1 
CCACTTCGACTCCAGCAGGCATATCTCATTATGAT 


A rtrt ft 

4200 


ATCATAATGAGATATGCCTGCTGGAGTCGAAGTGGACCTTTC 

CAGTGMTGGAMTCATTCCCACCACACCAAAATTCCAGATCA 

GGAGTGCAACAGTAATGTAGTCCACAGCAACGTTAT 


4201 


TGTGGTGGGAATGATTT 


4202 


AAATCATTCCCACCACA 


A ftft*\ 

4203 


Alzheimer disease 

lle213Thr 

ATT-ACT 


TGGACTACATTACTGTTGCACTCCTGATCTGGAAl 1 1 
GGTGGGAATGAI 1 ICCATTGACTGGAAAGGK.GAC UOGAC 1 
CCAGCAGGCATATCTCATTATGATTAGTGCCCTCAT 


4204 


ATGAGGGCACTAATCATAATGAGATATGCCTGCTGGAGTCGA 
AGTGGACCTTTCCAGTGAATGGAAATCATTCCCACCACACCA 
AAATTCCAGATCAGGAGTGCAACAGTAATGTAGTCCA 


4205 


GATTTCCATTCACTGGA 


4206 


TCCAGTGAATGGAAATC 


4207 


Alzheimer disease 

Leu219Pro 

CTT-CCT 


CACTCCTGA1 CI GGAAI 1 1 1 GGTGTGGTGGGAA 1 GA 1 1 ICCAI 
TCACTGGAAAGGTCCACTTCGACTCCAGCAGGCATATCTCAT 
TATGATTAGTGCCCTCATGGCCCTGGTGTTTATCAA 


4208 



270 



03^27/01 08:40 pm 
03132.001 -[NY1727898.1 



-271- 



\ ClnicalF&enotype& 
Mutation 


Correcting Oligos 


SEQ ID 
MO: 




TTGATAAACACCAGGGCCATGAGGGCACTAATCATAATGAGA 
TATGCCTGCTGGAGTCGAAGTGGACCTTTCCAGTGAATGGAA 
ATCATTCCCACCACACCAAAATTCCAGATCAGGAGTG 


4209 


AGGTCCACTTCGACTCC 


4210 


GGAGTCGAAGTGGACCT 


4211 


Alzheimer disease 

Ala231Thr 

tGCC-ACC 


ATTTCCATTCACTGGAAAGGTCCACTTCGACTCCAGCAGGCA 
TATCTCATTATGATTAGTGCCCTCATGGCCCTGGTGTTTATCA 
AGTACCTCCCTGAATGGACTGCGTGGCTCATCTTGG 


4212 


CCAAGATGAGCCACGCAGTCCATTCAGGGAGGTACTTGATAA 
ACACCAGGGCCATGAGGGCACTAATCATAATGAGATATGCCT 
GCTGGAGTCGAAGTGGACCTTTCCAGTGAATGGAAAT 


4213 


TGATTAGTGCCCTCATG 


4214 


CATGAGGGCACTAATCA 


4215 


Alzheimer disease 

Ala231Val 

GCC-GTC 


TTTCCATTCACTGGAAAGGTCCACTTCGACTCCAGCAGGCAT 
ATCTCATTATGATTAGTGCCCTCATGGCCCTGGTGTTTATCAA 
GTACCTCCCTGAATGGACTGCGTGGCTCATCTTGGC 


4216 


GCCAAGATGAGCCACGCAGTCCATTCAGGGAGGTACTTGATA 
AACACCAGGGCCATGAGGGCACTAATCATAATGAGATATGCC 
TGCTGGAGTCGAAGTGGACCTTTCCAGTGAATGGAAA 


4217 


GATTAGTGCCCTCATGG 


4218 


CCATGAGGGCACTAATC 


4219 


Alzheimer disease 

Met233Thr 

ATG-ACG 


TTCACTGGAAAGGTCCACTTCGACTCCAGCAGGCATATCTCA 
TTATGATTAGTGCCCTCATGGCCCTGGTGTTTATCAAGTACCT 
CCCTGAATGGACTGCGTGGCTCATCTTGGCTGTGAT 


4220 


ATCACAGCCAAGATGAGCCACGCAGTCCATTCAGGGAGGTAC 

TTGATAAACACCAGGGCCATGAGGGCACTAATCATAATGAGA 

TATGCCTGCTGGAGTCGAAGTGGACCTTTCCAGTGAA 


4221 


TGCCCTCATGGCCCTGG 


4222 


CCAGGGCCATGAGGGCA 


4223 


Alzheimer disease 

Leu235Pro 

CTG-CCG 


GGAMGGTCCACTTCGACTCCAGCAGGCATATCTCATTATGA 
TTAGTGCCCTCATGGCCCTGGTGTTTATCAAGTACCTCCCTG 
AATGGACTGCGTGGCTCATCTTGGCTGTGATTTCAGT 


4224 


ACTGAAATCACAGCCAAGATGAGCCACGCAGTCCATTCAGGG 
AGGTACTTGATAAACACCAGGGCCATGAGGGCACTAATCATA 
ATGAGATATGCCTGCTGGAGTCGAAGTGGACCTTTCC 


4225 


CATGGCCCTGGTGTTTA 


4226 


TAAACACCAGGGCCATG 


4227 


Alzheimer disease 

Ala246Glu 

GCG-GAG 


TCATTATGATTAGTGCCCTCATGGCCCTGGTGTTTATCAAGTA 
CCTCCCTGAATGGACTGCGTGGCTCATCTTGGCTGTGATTTC 
AGTATATGGTAAAACCCAAGACTGATAATTTGTTTG 


4228 


CAAACAAATTATCAGTCTTGGGTTTTACCATATACTGAAATCAC 
AGCCAAGATGAGCCACGCAGTCCATTCAGGGAGGTACTTGAT 
AAACACCAGGGCCATGAGGGCACTAATCATAATGA 


4229 


ATGGACTGCGTGGCTCA 


4230 
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Mutation 


Correcting Oiigos 


SEQID 
HQ: 




TGAGCCACGCAGTCCAT 


4231 


Alzheimer disease 

Leu250Ser 

TTG-TCG 


GTGCCCTCATGGCCCTGGTGTTTATCAAGTACCTCCCTGAAT 
GGACTGCGTGGCTCATCTTGGCTGTGATTTCAGTATATGGTA 
AAACCCAAGACTGATAATTTGTTTGTCACAGGAATGC 


4232 


GCAI 1 CC 1 G 1 GACAAACAAA 1 IAICAGICI IGGGI 1 1 IACCAI 

ATACTGAAATCACAGCCAAGATGAGCCACGCAGTCCATTCAG 

GGAGGTACTTGATAAACACCAGGGCCATGAGGGCAC 


4233 


GCTCATCTTGGCTGTGA 


4234 


TCACAGCCAAGATGAGC 


4235 


Alzheimer disease 

AIa260Val 

GCT-GTT 


AGI 1 IAGCCCATACAI 1 1 IATTAGATGTCI 1 1 IATGI 1 1 1 ICI 1 1 
TTCTAGATTTAGTGGCTG 1 1 1 1 GTGTCCGAAAGGTCCACTTCG 
TATGCTGGTTGAAACAGCTCAGGAGAGAAATGA 


4236 


TCATTTCTCTCCTGAGCTGTTTCMCCAGCATACGAAGTGGAC 
CTTTCGGACACAAAACAGCCACTAAATCTAGAAAAAGAAAAAC 
ATAAAAGACATCTAATAAAATGTATGGGCTAAACT 


4237 


MIAGIGGCIGIIMGI 


4238 


ACAAAACAGCCACTAAA 


4239 


Alzheimer disease 

Leu262Phe 

TTGt-TTC 


CCCAIACAI 1 1 1 ATTAGATG1 C 1 1 1 IAIGI 1 1 1 ICI 1 1 1 ICIAGA 
TTTAGTGGCTG 1 1 1 1 GTGTCCGAAAGGTCCACTTCGTATGCTG 
GTTGAAACAGCTCAGGAGAGAAATGAAACGCTT 


4240 


AAGCGTTTCATTTCTCTCCTGAGCTGTTTCAACCAGCATACGA 
AGTGGACCTTTCGGACACAAAACAGCCACTAAATCTAGAAAAA 
GAAAAACATAAAAGACATCTAATAAAATGTATGGG 


4241 


GCIGIIIIGIGICCGAA 


4242 


TTCGGACACAAAACAGC 


4243 


Alzheimer disease 

Cys263Arg 

gTGT-CGT 


GCAIACAI 1 1 IAI IAGAIGICI 1 1 IAIGI 1 1 1 ICI 1 1 1 ICIAGAI 
TTAGTGGCTG 1 1 1 1 GTGTCCGAAAGGTCCACTTCGTATGCTG 
GTTGAAACAGCTCAGGAGAGAAATGAAACGCTTT 


4244 


AAAGCGTTTCATTTCTCTCCTGAGCTGTTTCAACCAGCATACG 

AAGTGGACCTTTCGGACACAAAACAGCCACTAAATCTAGAAA 

AAGAAAAACATAAAAGACATCTAATAAAATGTATGG 


4245 


CIGI 1 1 1 GTG 1 CCGAAA 


4246 


TTTCGGACACAAAACAG 


4247 


Alzheimer disease 

Pro264Leu 

CCG-CTG 


ACAI 1 1 IAI IAGAIGICI 1 1 IAIGI 1 1 1 ICI 1 1 1 ICIAGAI 1 IAG 
TGGCTGI 1 1 1 GTGTCCGAAAGGTCCACTTCGTATGCTGGTTG 
AAACAGCTCAGGAGAGAAATGAAACGC 1 1 1 1 ICC 


4248 


GGAAAMGCGTTTCATTTCTCTCCTGAGCTGTTTCAACCAGCA 

TACGAAGTGGACCTTTCGGACACAAAACAGCCACTAAATCTA 

GAAAAAGAAAAACATAAAAGACATCTAATAAAATGT 


4249 


TTTGTGTCCGAAAGGTC 


4250 


GACCTTTCGGACACAAA 


4251 


Alzheimer disease 

Arg269Gly 

tCGT-GGT 


GICI 1 1 IAIGI 1 1 1 ICI 1 1 1 ICIAGAI 1 IAGIGGCIGI 1 1 IGIG 
TCCGAAAGGTCCACTTCGTATGCTGGTTGAAACAGCTCAGGA 
GAGAAATGAAACGC 1 1 1 1 1 CCAGCTCTCATTTACT 


4252 
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; : unnjCaf r nenoxype <x 

Mutafion 


Correcting Oitgos 


NO: 




AGTAAATGAGAGCTGGAAAAAGCGTTTCATTTCTCTCCTGAGC 

TGTTTCAACCAGCATACGAAGTGGACCTTTCGGACACAAAAC 

AGCCACTAAATCTAGAAAAAGAAAAACATAAAAGAC 


4253 


GTCCACTTCGTATGCTG 


4254 


CAGCATACGAAGTGGAC 


4255 


Alzheimer disease 

Arg269His 

CGT-CAT 


ICI 1 1 IAIGI 1 1 MCI 1 1 1 ICIAGAI I IAGIGGCIGI 1 1 IGIGIC 
CGAAAGGTCCACTTCGTATGCTGGTTGAAACAGCTCAGGAGA 
GAAATGAAACGCI 1 1 1 1 CCAGCTCTCATTTACTC 


4256 


GAGTAAATGAGAGCTGGAAAAAGCGTTTCATTTCTCTCCTGAG 

CTGTTTCAACCAGCATACGAAGTGGACCTTTCGGACACAAAA 

CAGCCACTAAATCTAGAAAAAGAAAAACATAAAAGA 


4257 


TCCACTTCGTATGCTGG 


4258 


CCAGCATACGAAGTGGA 


4259 


Alzheimer disease 
Ara278Thr 

fll U b f U I 111 

AGA-ACA 


IAGIGGCIGI 1 1 IGIGICCGAAAGGICCACI ICGIAIGCIGG 

TTGAAACAGCTCAGGAGAGAAATGAAACGCTTTTTCCAGCTCT 

CATTTACTCCTGTAAGTATTTGAGAATGATATTGAA 


4260 


TTCAATATCATTCTCAAATACTTACAGGAGTAAATGAGAGCTG 
GAAAAAGCGTTTCATTTCTCTCCTGAGCTGTTTCAACCAGCAT 
ACGAAGTGGACCTTTCGGACACAAAACAGCCACTA 


4261 


TCAGGAGAGAAATGAAA 


4262 


1 1 1 1 1 lyl vl 1 OA 




Alzheimer disease 

Glu280Ala 

GAA-GCA 


CIGI 1 1 1 G 1 GTCCGAAAGGTCCACTTCGTATGCTGGTTGAAAC 
AGCTCAGGAGAGAAATGAAACGCl 1 1 1 1 CCAGCTCTCATTTAC 
TCCTGTAAGTATTTGAGAATGATATTGAATTAGTA 


4264 


TACTAATTCAATATCATTCTCAAATACTTACAGGAGTAAATGAG 
AGCTGGAAAAAGCGTTTCATTTCTCTCCTGAGCTGTTTCAACC 
AGCATACGAAGTGGACCTTTCGGACACAAAACAG 


4265 


GAGAAATGAAACGCTTT 


4266 


AAAGCGTTTCATTTCTC 


4267 


Alzheimer disease 

Glu280Gly 

GAA-GGA 


CIGI 1 1 1 G 1 GTCCGAAAGGTCCACTTCGTATGCTGGTTGAAAC 
AGCTCAGGAGAGAAATGAAACGCl 1 1 1 1 CCAGCTCTCATTTAC 
TCCTGTAAGTATTTGAGAATGATATTGAATTAGTA 


4268 


TACTAATTCAATATCATTCTCAAATACTTACAGGAGTAAATGAG 
AGCTGGAAAAAGCGTTTCATTTCTCTCCTGAGCTGTTTCAACC 
AGCATACGAAGTGGACCTTTCGGACACAAAACAG 


4269 


GAGAAATGAAACGCTTT 


4270 


AAAGCGTTTCATTTCTC 


4271 


Alzheimer disease 

Leu282Arg 

CTT-CGT 


TGTGTCCGAAAGGTCCACTTCGTATGCTGGTTGAAACAGCTC 
AGGAGAGAAATG AAACGC 1 1 1 1 1 CCAGCTCTCATTTACTCCTG 
TAAGTATTTGAGAATGATATTGAATTAGTAATCAGT 


4272 


ACTGATrACTAATrCAATATCATTCTCAAATACTTACAGGAGTA 
MTGAuAGCTGGAAAAAGCGTTTCATTTCTCTCCTGAGCTGTT 
TCAACCAGCATACGAAGTGGACCTTTCGGACACA 


4273 


IGAAACGCIIIIICCAG 


4274 
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\ C8nicatPhsnotype& 
Mutation 


Correcting CHtgos 


SEQID 
NO; 




CTGGAAAAAGCGTTTCA 


4275 


Alzheimer disease 

Aiazoovai 

GCT-GTT 


AAGGTCCACTTbb 1 A 1 bb 1 bb 1 i bAAAbAbb 1 bAbbAbAbAA 

ATP A A APPPTTTTTPPA^PTPTPATTTAPTPPTfiTA AftTATTTft 
A 1 vjAAAwoO 1 I 1 1 f UOnOO 1 O t UM f 1 1 nXj X 1 o J nnO 1 Ml 1 I \J 

AGAATGATATTGAATTAGTAATCAGTGTAGAATTT 




AAATTCTACACTGATTACTAATTCAATATCATTCTCAAATACTTA 
OAbbAb 1 AAA 1 bAbAbb 1 bbAAAAAbCb 1 1 1 CA 1 1 1 C 1 L» 1 1 
GAGCTGTTTCAACCAGCATACGAAGTGGACCTT 


4277 


IIIICCAGCICICAIII 


4278 


AAATGAGAGCTGGAAAA 


4279 


Alzheimer disease 

Leu^oovai 

tCTC-GTC 


r^r^Tf^r* a r v TT/ A r s TATr , r , Tr i r , TTr i a a Ar i Ar v r s Tr k A/^r > Ar k Ar k A a at 
bb I bbAb 1 1 bb 1 A ! bb 1 bb 1 1 bAAAbAbb 1 bAbbAbAbAAA 1 

P A A A rr^TTTTTOP A PPTPTP ATTT A PTPPTPT A A PT ATTTP A 
bAAAbbb Mill bbAbb 1 u I bA i 1 l AO 1 bb 1 b i AAo 1 A 1 M vjjA 

GAATGATATTGAATTAGTAATCAGTGTAGAATTTAT 


4ZoU 


ATAAATTCTACACTGATTACTAATTCAATATCATTCTCAAATACT 

T A P A PP A PT A A ATP A P A f^r'TC^r* A A A A A PP PTTTP AMI PTPTP 
1 AbAbbAb 1 AAA 1 wwAbu 1 ocjAAAAAoUvj 1 1 1 OA 1 1 1 U 1 U 1 U 

CTGAGCTGTTTCAACCAGCATACGAAGTGGACC 


4281 


TTCCAGCTCTCATTTAC 


4282 


GTAAATGAGAGCTGGAA 


4283 


Alzheimer disease 

Gly384Ala 

GGA-GCA 


GIGACCAACI 1 1 1 IAAIAI 1 IGIAACCI 1 ICCI 1 1 1 IAGGGGGA 
GTAAAACTTGGATTGGGAGATTTCA 1 1 1 1 CTACAGTGTTCTGG 
TTGGTAAAGCCTCAGCAACAGCCAGTGGAGACTG 


4284 


CAGTCTCCACTGGCTGTTGCTGAGGCnTACCAACCAGAACA 
CTGTAGAAAATGAAATCTCCCAATCCAAGI 1 1 IACTCCCCCTA 
AAAAGGAAAGGTTACAAATATTAAAAAGTTGGTCAC 


4285 


TGGATTGGGAGATTTCA 


4286 


TGAAATCTCCCAATCCA 


4287 


Alzheimer disease 

Ser390lie 

AGT-ATT 


1 1 IGIAACCI 1 ICCI 1 1 1 1 AGGGGGAGTAAAACTTGGATTGGG 
AGATTTCAI 1 1 1 CTACAGTGTTCTGGTTGGTAAAGCCTCAGCA 
ACAGCCAGTGGAGACTGGAACACAACCATAGCCTG 


4288 


CAGGCTATGGTTGTGTTCCAGTCTCCACTGGCTGTTGCTGAG 
GCTTTACCAACCAGAACACTGTAGAAAATGAAATCTCCCAATC 
CAAGI 1 1 IACTCCCCCTAAAAAGGAAAGGTTACAAA 


4289 


TTTCTACAGTGTTCTGG 


4290 


CCAGAACACTGTAGAAA 


4291 


Alzheimer disease 

Leu392Val 

tCTG-GTG 


AACCI 1 ICCI 1 1 1 IAGGGGGAGTAAAACTTGGATTGGGAGATT 
TCAI 1 1 ICTACAGTGTTCTGGTTGGTAAAGCCTCAGCAACAGC 
CAGTGGAGACTGGAACACAACCATAGCCTGTTTCG 


4292 


CGAAACAGGCTATGGTTGTGTTCCAGTCTCCACTGGCTGTTG 
CTGAGGCTTTACCAACCAGAACACTGTAGAAAATGAAATCTCC 
CAATCCAAGI 1 1 1 ACTCCCCCTAAAAAGGAAAGGTT 


4293 


ACAGTGTTCTGGTTGGT 


4294 


ACCAACCAGAACACTGT 


4295 


Alzheimer disease 

Asn405Ser 

AAC-AGC 


Al 1 ICAI 1 1 ICIACAGIGI ICIGGI 1 GG 1 AAAGCC 1 CAGCAAC 

AGCCAGTGGAGACTGGAACACAACCATAGCCTGTTTCGTAGC 

CATATTAATTGTAAGTATACACTAATAAGAATGTGT 


4296 
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1 CBnieafPl!efloiype& 
Mutation 


Correcting QJigos 


SEQ IP 
NO; 




ACACATTCTTATTAGTGTATACTTACAATTAATATGGCTACGAA 
ACAGGCTATGGTTGTGTTCCAGTCTCCACTGGCTGTTGCTGA 
GGCTTTACCAACCAGAACACTGTAGAAAATGAAAT 


4297 


AGACTGGAACACAACCA 


4298 


TGGTTGTGTTCCAGTCT 


4299 


Alzheimer disease 

Ala409Thr 

aGCC-ACC 


TACAGTGTTCTGGTTGGTAAAGCCTCAGCAACAGCCAGTGGA 
GACTGGAACACAACCATAGCCTGTTTCGTAGCCATATTAATTG 
TAAGTATACACTAATAAGAATGTGTCAGAGCTCTTA 


4300 


TAAGAGCTCTGACACATTCTTATTAGTGTATACTTACAATTAAT 
ATGGCTACGAAACAGGCTATGGTTGTGTTCCAGTCTCCACTG 
GCTGTTGCTGAGGCTTTACCAACCAGAACACTGTA 


4301 


CAACCATAGCCTGTTTC 


4302 


GAAACAGGCTATGGTTG 


4303 


Alzheimer disease 

Cys410Tyr 

TGT-TAT 


GTGTTCTGGTTGGTAAAGCCTCAGCAACAGCCAGTGGAGACT 
GGAACACAACCATAGCCTGTTTCGTAGCCATATTAATTGTAAG 
TATACACTAATAAGAATGTGTCAGAGCTCTTAATGT 


4304 


ACATTAAGAGCTCTGACACATTCTTATTAGTGTATACTTACAAT 
TAATATGGCTACGAAACAGGCTATGGTTGTGTTCCAGTCTCCA 
CTGGCTGTTGCTGAGGCTTTACCAACCAGAACAC 


4305 


CATAGCCTGTTTCGTAG 


4306 


CTACGAAACAGGCTATG 


4307 


Alzheimer disease 

AlaAOfiDrn 
Aia*t^OrTQ 

tGCC-CCC 


TGTGAATGTGTGTC 1 1 ICoCATCTTCToCACAGGGlT TGTbCG 

TTA^ATTATTArTPPTT^rPAT 11 I'PAAf^ AAAftPATTf^rPAftCT 
1 I MOM 1 1 M 1 1 MO t OO 1 I OOOM MM OMMoMMMOOM 1 \ OOOMOO I 

CTTCCAATCTCCATCACCTTTGGGCTTG 1 1 1 ICT 


43Uo 


AGAAAACAAGCCCAAAGGTGATGGAGATTGGAAGAGCTGGCA 

ATf p I 1 ir'TTfAA A 6T( r 'Pf , AAr , f , Ar , T4 ATA ATYM" A AOfV^ AO A A 

AIvjUI 1 IUI I oAAAA 1 obOAAobAo 1 AA 1 AA 1 b 1 AAbbOAUAA 
ACCCTGTGGAGAAGATGGGAAAGACACACATTCACA 


4309 


IACICCIIGCCAIIIIC 


4310 


GAAAATGGCAAGGAGTA 


4311 


Alzheimer disease 

Pro436Gln 

CCA-CAA 


AGGGI 1 1 G 1 GCCTTACATTATTACTCCTTGCCA 1 1 1 ICAAGAA 

AGCATTGCCAGCTCTTCCAATCTCCATCACCTTTGGGCTTGTT 

TTCTACTTTGCCACAGATTATCTTGTACAGCCTTT 


4312 


AAAGGCTGTACAAGATAATCTGTGGCAAAGTAGAAAACAAGC 

CCAAAGGTGATGGAGATTGGAAGAGCTGGCAATGCTTTCTTG 

AAAATGGCAAGGAGTAATAATGTAAGGCACAAACCCT 


4313 


AGCTCTTCCAATCTCCA 


4314 


TGGAGATTGGAAGAGCT 


4315 


Alzheimer disease 

Pro436Ser 

tCCA-TCA 


CAGGGTTTGTGCCTTACATTATTACTCCTTGCCA 1 1 1 ICAAGA 

AAGCATTGCCAGCTCTTCCAATCTCCATCACCTTTGGGCTTGT 

TTTCTACTTTGCCACAGATTATCTTGTACAGCCTT 


4316 


AAGGCTGTACAAGATAATCTGTGGCAAAGTAGAAAACAAnCC 
CAAAGGTGATGGAGATTGGAAGAGCTGGCAATGCTTTC'lTGA 
AAATGGCAAGGAGTAATAATGTAAGGCACAAACCCTG 


4317 


CAGCTCTTCCAATCTCC 


4318 
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SEQID 
NO: 


| GGAGATTGGAAGAGCTG 


4319 



EXAMPLE 25 
Alzheimer's Disease ■ presenilin-2 (PSEN2) 

The attached table discloses the correcting oligonucleotide base sequences for the 
PSEN2 oligonucleotides of the invention. 



Table 32 

PSEN2 Mutations and Genome-Correcting Oligos 



| CBnicatf%etiotype& 
Mutation 


Correcting Oligos 


SEQfO 

NO* 


Alzheimer disease 
CGC-CAC 


GATGTGG 1 1 I CCCACAGAGAAGCCAG6AGAACGAGGAGGAC 
CGGGCGGCCGCCAGGCCTGGAGGAAGAGCTGACCCTCAA 


4320 


TTGAGGGTCAGCTCTTCCTCCAGGCCTGGCGGCCGCCCGGG 
AALCLOACTAuAGALA 1 AGCbvj 1 OAboo 1 1 I/O 1 LAULrb 1 0 
CTCCTCGTTCTCCTGGCTTCTCTGTGGGAAACCACATC 


4321 


CCCTGACCGCTATGTCT 


4322 


AGACATAGCGGTCAGGG 


4323 


Alzheimer disease 

Thr122Pro 

cACG-CCG 


GCCTCGAGGAGCAGTCAGGGCCGGGAGCATCAGCCCTTTGC 

CTTCTCCCTCAGCATCTACACGACATTCACTGAGGACACACC 

CTCGGTGGGCCAGCGCCTCCTCAACTCCGTGCTGAACA 


4324 


TGTTCAGCACGGAGTTGAGGAGGCGCTGGCCCACCGAGGGT 
GTGTCCTCAGTGAATGTCGTGTAGATGCTGAGGGAGAAGGCA 
AAGGGCTGATGCTCCCGGCCCTGACTGCTCCTCGAGGC 


4325 


GCATCTACACGACATTC 


4326 


GAATGTCGTGTAGATGC 


4327 


Alzheimer disease 

Asn141lle 

AAC-ATC 


ACACGCCATTCACTGAGGACACACCCTCGGTGGGCCAGCGC 
CTCCTCAACTCCGTGCTGAACACCCTCATCATGATCAGCGTC 
ATCGTGGTTATGACCATCTTCTTGGTGGTGCTCTACAA 


4328 


TTGTAGAGCACCACCAAGAAGATGGTCATAACCACGATGACG 
CTGATCATGATGAGGGTGTTCAGCACGGAGTTGAGGAGGCG 
CTGGCCCACCGAGGGTGTGTCCTCAGTGAATGGCGTGT 


4329 


CGTGCTGAACACCCTCA 


4330 


TGAGGGTGTTCAGCACG 


4331 


Alzheimer disease 

Met239lle 

ATfin-ATA 


CCACTGGAAGGGCCCTCTGGTGCTGCAGCAGGCCTACCTCA 

TCATGATCAGTGCGCTCATGGCCCTAGTGTTCATCAAGTACCT 

CCCAGAGTGGTCCGCGTGGGTCATCCTGGGCGCCATC 


4332 
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( i Clinical Pbenotype & 
Mutagen 


Connecting Oligos 


SEQID 
NO: 




GATGGCGCCCAGGATGACCCACGCGGACCACTCTGGGAGGT 
ACTTGATGAACACTAGGGCCATGAGCGCACTGATCATGATGA 
GGTAGGCCTGCTGCAGCACCAGAGGGCCCTTCCAGTGG 


4333 


GCGCTCATGGCCCTAGT 


4334 


ACTAGGGCCATGAGCGC 


4335 


Alzheimer disease 

Met239Val 

cATG-GTG 


ATCCACTGGAAGGGCCCTCTGGTGCTGCAGCAGGCCTACCT 
CATCATGATCAGTGCGCTCATGGCCCTAGTGTTCATCAAGTA 
CCTCCCAGAGTGGTCCGCGTGGGTCATCCTGGGCGCCA 


4336 


TGGCGCCCAGGATGACCCACGCGGACCACTCTGGGAGGTAC 
TTGATGAACACTAGGGCCATGAGCGCACTGATCATGATGAGG 
TAGGCCTGCTGCAGCACCAGAGGGCCCTTCCAGTGGAT 


4337 


GTGCGCTCATGGCCCTA 


4338 


TAGGGCCATGAGCGCAC 


4339 



EXAMPLE 26 
Plant Cells 

The oligonucleotides of the invention can also be used to repair or direct a mutagenic 
event in plants and animal cells. Although little information is available on plant mutations amongst 
natural cultivars, the oligonucleotides of the invention can be used to produce "knock out" mutations by 
modification of specific amino acid codons to produce stop codons (e.g., a CM codon specifying Gin can 
be modified at a specific site to TAA; a AAG codon specifying Lys can be modified to UAG at a specific 
site; and a CGA codon for Arg can be modified to a UGA codon at a specific site). Such base pair 
changes will terminate the reading frame and produce a defective truncated protein, shortened at the site 
of the stop codon. Alternatively, frameshift additions or deletions can be directed into the genome at a 
specific sequence to interrupt the reading frame and produce a garbled downstream protein. Such stop 
or frameshift mutations can be introduced to determine the effect of knocking out the protein in either plant 
or animal cells. 

All publications and patent applications cited in this specification are herein incorporated 
by reference as if each individual publication or patent application were specifically and individually 
indicated to be incorporated by reference. Although the foregoing invention has been described in some 
detail by way of illustration and example for purposes of clarity of understanding, it will be readily apparent 
to those c. v/t dinary skill in the art in light of the teachings of this invention that certain changes and 
modifications may be made thereto without departing from the spirit or scope of the appended claims. 
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